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Abstract
T h i s  d i s s e r t a t i o n  s e e k s  t o  e x a m i n e  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  ( E M S )  s u c h  a s  I S O  
1 4 0 0 1  a n d  E M  A S  a n d  t o  f i n d  o u t  if t h e y  i m p r o v e  e n v i r o n m e n t a l  p e r f o r m a n c e .
I S O  1 4 0 0 1  h a s  b e e n  in e x i s t e n c e  s i n c e  1 9 9 6  a n d  E M A S  w a s  f i r s t  e s t a b l i s h e d  in 1 9 9 3  a n d  h a s  
b e e n  a v a i l a b l e  f o r  p a r t i c i p a t i o n  b y  o r g a n i s a t i o n s  s i n c e  1 9 9 5 .  S o m e  v i e w s  h a v e  b e e n  
e x p r e s s e d  r e g a r d i n g  E M S s  g e n e r a l l y  t h a t  h a v e  n o t  b e e n  c o m p l i m e n t a r y  in t e r m s  o f  t h e i r  
e f f e c t i v e n e s s  a s  a m e a n s  o f  i m p r o v i n g  e n v i r o n m e n t a l  p e r f o r m a n c e .
S o m e  o f  t h i s  n e g a t i v e  o p i n i o n  m a y  b e  l i n k e d  t o  i n c o n s i s t e n c i e s  b e t w e e n  t h e  a p p l i c a t i o n  o f  
t h e s e  s y s t e m s  w i t h i n  o r g a n i s a t i o n s  a n d  t o  i n c o n s i s t e n c i e s  a m o n g  c e r t i f i c a t i o n  b o d i e s  a n d  
a l s o  in t h e  a p p r o a c h  o f  t h o s e  p r o v i d i n g  a c c r e d i t a t i o n  t o  t h e  c e r t i f i c a t i o n  b o d i e s .  T h e  I S O  
1 4 0 0 1  s t a n d a r d  is a n  i n t e r n a t i o n a l  s t a n d a r d  a n d  E M A S  is c o n f i n e d  t o  E u r o p e  a n d  a g a i n  t h e r e  
h a v e  b e e n  s u g g e s t i o n s  o f  d i f f e r e n t  a p p r o a c h e s  in d i f f e r e n t  c o u n t r i e s  a n d  a l s o  d i f f e r i n g  
a t t i t u d e s  b e i n g  e v i d e n t  d e p e n d i n g  o n  t h e  r e g u l a t o r y  e n v i r o n m e n t .
T h i s  d i s s e r t a t i o n  p r i m a r i l y  f o c u s e s  o n  e n v i r o n m e n t a l  i n d i c a t o r s  u s e d  b y  o r g a n i s a t i o n s  a n d  
h o w  t h e s e  m i g h t  d e m o n s t r a t e  i m p r o v e d  e n v i r o n m e n t a l  p e r f o r m a n c e .
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1 Introduction
T h e  i m p l e m e n t a t i o n  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  h a s  b e c o m e  c o m m o n  p l a c e  
a r o u n d  t h e  g l o b e  a n d  r a n g e  f r o m  i n - h o u s e  d e r i v e d  s y s t e m s  t o  s y s t e m s  a i m e d  a t  p a r t i c u l a r  
s e c t o r s  s u c h  as f o r e s t r y  t o  m o r e  w i d e s p r e a d  i n t e r n a t i o n a l  s t a n d a r d s  s u c h  a s  I S O  1 4 0 0 1  a n d  
E M A S .
T h e r e  h a s  b e e n  a l a r g e  u p t a k e  o f  t h e s e  s t a n d a r d s  a n d  t h e r e  is e v i d e n c e  t o  s u p p o r t  t h e i r  
e f f e c t i v e n e s s  in i m p r o v i n g  e n v i r o n m e n t a l  p e r f o r m a n c e .  T h e r e  a r e  a l s o  s o m e  d e t r a c t o r s  w h o  
s u g g e s t  t h a t  E M S s  a r e  n o t  s u c c e s s f u l  in i m p r o v i n g  e n v i r o n m e n t a l  p e r f o r m a n c e  
a n d o r g a n i s a t i o n s  t h a t  d o  i m p l e m e n t  t h e s e  s y s t e m s  m a y  h a v e  c o m p l i a n c e  f a i l u r e s .
It is a p p a r e n t  t h a t  i f  t h e s e  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  a r e  s u c c e s s f u l  in i m p r o v i n g  
t h e  e n v i r o n m e n t a l  p e r f o r m a n c e  o f  o r g a n i s a t i o n s ,  t h i s  m e s s a g e  is n o t  b e i n g  s u c c e s s f u l l y  
c o m m u n i c a t e d  in a w a y  t h a t  t h o s e  o b s e r v i n g  f r o m  t h e  o u t s i d e  f i n d  c r e d i b l e .
In o r d e r  t o  c o m m u n i c a t e  h o w  a n  o r g a n i s a t i o n  is p e r f o r m i n g  in r e s p e c t  o f  t h e  e n v i r o n m e n t ,  a 
s e r i e s  o f  i n d  i c a t o r s  is a u s e f u l  i f  n o t  a c r u c i a l  m e c h a n i s m .  It w o u l d  b e  u s e f u l  t o  h a v e  
i n f o r m a t i o n  o n  t h e  u s e  o f  i n d i c a t o r s  a n d  h o w  t h e y  m i g h t  b e  u s e d  e f f e c t i v e l y  t o  
c o m m u n i c a t e  e n v i r o n m e n t a l  p e r f o r m a n c e .
1.1 Objectives
1 .  T o  c o n d u c t  a l i t e r a t u r e  r e v i e w  t o  e x a m i n e  a t t i t u d e s  t o  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m s  a n d  t o  b r o a d l y  a n s w e r  t h e  q u e s t i o n  -  d o  t h e y  i m p r o v e  e n v i r o n m e n t a l  
p e r f o r m a n c e
2 .  T o  e x a m i n e  e n v i r o n m e n t a l  s y s t e m s  in p r a c t i c e  a n d  h o w  t h e y  a r e  c o m m u n i c a t e d  a n d  
b y  w h a t  m e a n s  t h r o u g h :
1
a .  I n t e r v i e w  w i t h  a n  e n v i r o n m e n t a l  m a n a g e r
b .  S u r v e y  o f  t h o s e  o p e r a t i n g  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s
c.  R e v i e w  o f  e n v i r o n m e n t a l  s t a t e m e n t s  m a d e  a v a i l a b l e  b y  o r g a n i s a t i o n s
S .  T o  c o n s i d e r  t h e  i n f o r m a t i o n  g a t h e r e d  in t h e  c o u r s e  o f  r e s e a r c h  a n d  e s t a b l i s h  h o w  
e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  c o u l d  b e  i m p r o v e d  in t e r m s  o f  i n d i c a t o r s  a n d  
h o w  t h e s e  a r e  c o m m u n i c a t e d .
1.2 Methodology
T h e  a p p r o a c h  t o  i n f o r m a t i o n  g a t h e r i n g  in t h i s  d i s s e r t a t i o n  is b a s e d  o n  a n  i ni t i al  i n t e r v i e w  
w i t h  a n  e n v i r o n m e n t a l  m a n a g e r  t o  s c o p e  o u t  a t t i t u d e s  t o  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m s  f r o m  a n  o p e r a t i o n a l  p o i n t  o f  v i e w .
F o l l o w i n g  t h i s  a s u r v e y  w a s  c o n d u c t e d  w h i c h  s o u g h t  t o  g a t h e r  i n f o r m a t i o n  f r o m  a g r o u p  o f  
i n d i v i d u a l s  w i t h i n  o r g a n i s a t i o n s  c o n c e r n i n g  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s .  T h i s  
r a n g e d  f r o m ,  in t h e  f i r s t  i n s t a n c e ,  g a t h e r i n g  i n f o r m a t i o n  a b o u t  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m s  g e n e r a l l y  a n d  e x a m i n i n g  t h e  l e v e l  o f  k n o w l e d g e  a b o u t  s u p p o r t i n g  m e c h a n i s m s ,  e . g .  
c e r t i f i c a t i o n  a n d  a c c r e d i t a t i o n ,  t o  m o r e  d e t a i l e d  i n f o r m a t i o n  a b o u t  i n d i c a t o r s .  
E n v i r o n m e n t a l  i n d i c a t o r s  a r e  t h e  p r i m a r y  t o o l  f o r  b o t h  m e a s u r i n g  t h e  i m p a c t  o f  a s y s t e m  o n  
e n v i r o n m e n t a l  p e r f o r m a n c e  a n d  in c o m m u n i c a t i n g  t h a t  p e r f o r m a n c e  i n t e r n a l l y ,  t o  
r e g u l a t o r s  a n d  t o  t h e  w i d e r  p u b l i c .
F i n a l l y ,  a n u m b e r  o f  e n v i r o n m e n t a l  s t a t e m e n t s  w e r e  r e v i e w e d  t o  e x a m i n e  h o w  t h e  u s e  o f  
i n d i c a t o r s  w a s  i m p l e m e n t e d  in p r a c t i c e  a n d  h o w  c o n s i s t e n t  t h e s e  s t a t e m e n t s  w e r e  in t h e  
w a y  t h e y  r e p o r t e d  o n  e n v i r o n m e n t a l  p e r f o r m a n c e .
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2 Review of Relevant Literature
2.1 Introduction -  Standards
I n t e r n a t i o n a l  s t a n d a r d s  in t h e  e n v i r o n m e n t a l  a r e a  c a n  t r a c e  t h e i r  o r i g i n  t o  t h e  f o u n d i n g  o f  
t h e  I n t e r n a t i o n a l  O r g a n i z a t i o n  f o r  S t a n d a r d i s a t i o n  o r  I S O  ( d e r i v e d  f r o m  t h e  G r e e k  w o r d  i sos  
m e a n i n g  e q u a l )  w h i c h  w a s  e s t a b l i s h e d  in 1 9 4 6 .
T h e  n e e d  f o r  s t a n d a r d s  w a s  e v i d e n t  in b o m b  m a k i n g  f a c t o r i e s  in B r i t a i n  d u r i n g  t h e  p e r i o d  o f  
t h e  S e c o n d  W o r l d  W a r  w h e n  b o m b s  w o u l d  i n a d v e r t e n t l y  e x p l o d e .  T h e  G o v e r n m e n t  i n s i s t e d  
o n  p r o c e d u r e s  b e i n g  a d o p t e d  b y  t h e s e  f a c t o r i e s  a n d  a l s o  i n s t i g a t e d  a s y s t e m  o f  i n s p e c t i o n ,  
t h u s  i n t r o d u c i n g  a n  e a r l y  v e r s i o n  o f  s t a n d a r d i s a t i o n  ( S y s t e m s  T h i n k i n g  f o r  S e r v i c e  
O r g a n i s a t i o n s  -  A  B r i e f  H i s t o r y  o f  I S O  9 0 0 0  [ O n l i n e ]  ).
T h e  s t a n d a r d s  t h a t  p e o p l e  wi l l  b e  m o s t  f a m i l i a r  w i t h  t o d a y  a r e  t h e  I S O  9 0 0 0  a n d  I S O  1 4 0 0 0  
s e r i e s  o f  s t a n d a r d s .  O f  t h e s e ,  I S O  9 0 0 1  a n d  I S O  1 4 0 0 1  a r e  t h e  m o s t  p r o m i n e n t .  T h e  l a t e s t  
r e v i s i o n s  o f  t h e s e  t w o  s t a n d a r d s  h a v e  b e e n  in 2 0 0 8  a n d  2 0 0 4  r e s p e c t i v e l y  w i t h  t h e  y e a r  
i n c l u d e d  w h e n  r e f e r e n c i n g  e a c h  s t a n d a r d  i . e .  I S O  9 0 0 1 : 2 0 0 8  a n d  I S O  1 4 0 0 0 : 2 0 0 4 .
I S O  9 0 0 1  s p e c i f i e s  r e q u i r e m e n t s  f o r  a q u a l i t y  m a n a g e m e n t  s y s t e m  f o r  a n y  o r g a n i s a t i o n  t h a t  
n e e d s  t o  c o n s i s t e n t l y  p r o v i d e  p r o d u c t  t h a t  m e e t s  c u s t o m e r  a n d  a p p l i c a b l e  l e g i s l a t i v e  
r e q u i r e m e n t s  a n d  a i m s  t o  e n h a n c e  c u s t o m e r  s a t i s f a c t i o n .
2.2 Environm ental M anagement Standards
A n  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m  ( E M S )  is t h e  t e r m  u s e d  t o  d e s c r i b e  t h e  o v e r a l l  
m a n a g e m e n t  s y s t e m  a n  o r g a n i s a t i o n  u s e s  t o  i n t e g r a t e  e n v i r o n m e n t a l  i s s u e s  w i t h i n  t h e  
e x i s t i n g  m a n a g e m e n t  a n d  o p e r a t i n g  s y s t e m s .  It is b a s e d  o n  a c o n c e p t  o f  c o n t i n u a l  
i m p r o v e m e n t .
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T h e  m o s t  p r e v a l e n t  f o r m s  o f  E M S s  a r e  t h e  s t a n d a r d  I S O  1 4 0 0 1  a n d  t h e  E c o - M a n a g e m e n t  
a n d  A u d i t  S c h e m e  ( E M A S ) .  T h e s e  s c h e m e s  r e p r e s e n t  a m o v e  a w a y  f r o m  o l d  s t y l e  " c o m m a n d  
a n d  c o n t r o l "  e n v i r o n m e n t a l  l e g i s l a t i v e  r e g i m e s  t o  t h e  u s e  o f  v o l u n t a r y  s y s t e m  b a s e d  
s c h e m e s .  O t h e r  t y p e s  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  i n c l u d e  t h e  F o r e s t  
S t e w a r d s h i p  C o u n c i l  ( F S C )  s c h e m e  w h i c h  is o f t e n  c o n s i d e r e d  t o  b e  t h e  " g o l d  s t a n d a r d "  f o r  
s u s t a i n a b l e  f o r e s t r y  m a n a g e m e n t  ( E N D S ,  D e c e m b e r  2 0 0 7 ) .
I S O  1 4 0 0 1  -  Environmental Management Systems - Specification with guidance for use ( I S O ,  
2 0 0 4 )  is p r i m a r i l y  c o n c e r n e d  w i t h  e n v i r o n m e n t a l  m a n a g e m e n t  o f  o r g a n i s a t i o n s  t h r o u g h  
m i n i m i s i n g  h a r m f u l  e f f e c t s  o n  t h e  e n v i r o n m e n t  c a u s e d  b y  its a c t i v i t i e s  a n d  a c h i e v i n g  
c o n t i n u a l  i m p r o v e m e n t  o f  its e n v i r o n m e n t a l  p e r f o r m a n c e  ( I S O  H i s t o r y  a n d  D e f i ni t i o n s  
[ O n l i n e ] ) .
It a p p l i e s  t o  e n v i r o n m e n t a l  a s p e c t s  t h a t  t h e  o r g a n i s a t i o n  i d e n t i f i e s  a s  t h o s e  w h i c h  it c a n  
c o n t r o l  a n d  t h o s e  w h i c h  it  c a n  i n f l u e n c e .  T h e  s t a n d a r d  d o e s  n o t  s t a t e  s p e c i f i c  e n v i r o n m e n t a l  
p e r f o r m a n c e  c r i t e r i a  w h i c h  m u s t  b e  m e t  w h i c h  h a s  b e e n  s u g g e s t e d  is a d r a w b a c k  ( C l a p p ,  
2001 )
T h e  E c o - M a n a g e m e n t  a n d  A u d i t  S c h e m e  ( E M A S )  is a m a n a g e m e n t  t o o l  f o r  o r g a n i s a t i o n s  t o  
e v a l u a t e ,  r e p o r t  a n d  i m p r o v e  t h e i r  e n v i r o n m e n t a l  p e r f o r m a n c e .  T h e  c u r r e n t  E M A S  
s p e c i f i c a t i o n  is d e f i n e d  in R e g u l a t i o n  ( E C )  N o  7 6 1 / 2 0 0 1  a n d  t h e r e  is n o  l eg a l  o b l i g a t i o n  t o  
u s e  E M A S .  A n  i m p o r t a n t  a s p e c t  o f  t h e  E M A S  s c h e m e  is t h a t  it i n v o l v e s  t h e  p r o d u c t i o n  o f  a n  
e x t e r n a l l y  v e r i f i e d  E n v i r o n m e n t a l  S t a t e m e n t .
I n t e r e s t i n g l y  t h e  I r i sh E P A  r e q u i r e s  a n y  s i t e  w i t h  a n  I n t e g r a t e d  P o l l u t i o n  P r e v e n t i o n  a n d  
C o n t r o l  ( I P P C )  L i c e n c e  o r  a W a s t e  M a n a g e m e n t  L i c e n c e  t o  d e v e l o p  a n  E M S  f o r  t h e  
m a n a g e m e n t  o f  all e n v i r o n m e n t a l  i s s u e s  s o  it w o u l d  s e e m  t h a t  t h e  Ir i sh e n v i r o n m e n t a l  
r e g u l a t o r y  a u t h o r i t y  c a n  s e e  a b e n e f i t  in a d o p t i n g  a n  E M S .
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2.3 Certification and Accreditation
O r g a n i s a t i o n s  a r e  f r e e  t o  a d o p t  a n  E M S  w i t h o u t  r e c o u r s e  t o  e x t e r n a l  v e r i f i c a t i o n  b y  a n  
i n d e p e n d e n t  t h i r d  p a r t y .  S o m e  o r g a n i s a t i o n s  m a y  s a t i s f y  t h e i r  r e q u i r e m e n t s  b y  s e t t i n g  u p  a 
m a n a g e m e n t  s y s t e m  t h a t  u s e s  1 4 0 0 1  as a t e m p l a t e  w h i c h  m a y  m e e t  t h e i r  o w n  i n t e r n a l  a n d  
c o r p o r a t e  n e e d s .  M o r e  o f t e n ,  a n  o r g a n i s a t i o n  wi l l  s e e k  t h i r d  p a r t y  c e r t i f i c a t i o n  f r o m  a b o d y  
s p e c i f i c a l l y  s e t  u p  t o  c o n d u c t  a n  a s s e s s m e n t  o f  c o n f o r m a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  I S O  
1 4 0 0 1  t h r o u g h  a n  o n - s i t e  a u d i t .  T y p i c a l l y ,  a t h i r d  p a r t y  a u d i t  o f  a n  o r g a n i s a t i o n  is 
c o n d u c t e d  a n d  f o l l o w i n g  t h e  c o r r e c t i o n  o f  a n y  d e f i c i e n c i e s  i d e n t i f i e d ,  a c e r t i f i c a t e  is i s s u e d  
b y  t h e  c e r t i f i c a t i o n  b o d y  t o  t h e  e f f e c t  t h a t  t h e  o r g a n i s a t i o n  c o m p l i e s  w i t h  t h e  r e q u i r e m e n t s  
o f  I S O  1 4 0 0 1 .
T h e  c e r t i f i c a t i o n  b o d y  wi l l  c o n d u c t  p e r i o d i c  s u r v e i l l a n c e  v i s i t s  t o  e n s u r e  c o n t i n u i n g  
c o n f o r m a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  t h e  s t a n d a r d .  A n  o r g a n i s a t i o n  h a v i n g  c e r t i f i c a t i o n  
w i l l  g i v e  a d d e d  c o n f i d e n c e  a s  t o  t h e  e n v i r o n m e n t a l  p e r f o r m a n c e  o f  t h e  o r g a n i s a t i o n .  T h e  
v a l u e  o f  t h e  c e r t i f i c a t i o n  is l a r g e l y  d e p e n d e n t  o n  t h e  c o m p e t e n c e  o f  t h e  c e r t i f i c a t i o n  b o d y  
t o  c o n d u c t  a u d i t s  a n d  w i l l  r e l y  o n  t h e  t r a i n i n g  a n d  e x p e r i e n c e  o f  t h e  a u d i t o r s  a n d  a l s o  o n  
o t h e r  f a c t o r s  s u c h  a s  t h e  m a n a g e m e n t  s y s t e m  o p e r a t e d  b y  t h e  c e r t i f i c a t i o n  b o d y  i n t e r m s  o f  
a d h e r e n c e  t o  q u a l i t y ,  t r a i n i n g  o f  s t a f f ,  a d o c u m e n t e d  a n d  e f f e c t i v e  m a n a g e m e n t  s y s t e m ,  
i n t e r n a l  a u d i t s  a n d  a n  a b s e n c e  o f  o u t s i d e  i n f l u e n c e s  a n d  c o n f l i c t s  o f  i n t e r e s t .
T o  h e l p  a c h i e v e  t h e s e  a i m s  a n d  e n s u r e  t h e  s y s t e m  is o n e  o f  a r o b u s t  n a t u r e ,  c e r t i f i c a t i o n  
b o d i e s  m a y  b e  a c c r e d i t e d  t o  t h e  i n t e r n a t i o n a l  s t a n d a r d  I S O  1 7 0 2 1 : 2 0 0 6  -  C o n f o r m i t y  
A s s e s s m e n t  -  R e q u i r e m e n t s  f o r  b o d i e s  p r o v i d i n g  a u d i t  a n d  c e r t i f i c a t i o n  o f  m a n a g e m e n t  
s y s t e m s .  C o n f o r m a n c e  w i t h  t h i s  s t a n d a r d  m a y  b e  a s s e s s e d  b y  a n a t i o n a l  a c c r e d i t a t i o n  b o d y  
s u c h  a s  t h e  Irish N a t i o n a l  A c c r e d i t a t i o n  B o a r d  ( I N A B )  o r  t h e  U n i t e d  K i n g d o m  A c c r e d i t a t i o n  
S e r v i c e  ( U K A S ) .  E a c h  c o u n t r y  in E u r o p e  h a s  o n e  r e c o g n i s e d  a c c r e d i t a t i o n  b o d y  t h a t  c a n  
u n d e r t a k e  a c c r e d i t a t i o n  a n d  c e r t i f i c a t e s  i s s u e d  b y  t h e s e  b o d i e s  a r e  a c c e p t e d  a s  o f  e q u a l  
v a l u e  in o t h e r  c o u n t r i e s  t h r o u g h  t h e  a d o p t i o n  o f  m u l t i l a t e r a l  a g r e e m e n t s  ( M L A s ) .  T o  r e m a i n  
s i g n a t o r i e s  o f  t h e s e  M L A s ,  t h e  a c c r e d i t a t i o n  b o d i e s  u n d e r g o  p e r i o d i c  a s s e s s m e n t  t h r o u g h  a 
s y s t e m  o f  p e e r  r e v i e w  w h i c h  i n v o l v e s  w i t n e s s  a u d i t s  a n d  a u d i t s  o f  t h e  a c c r e d i t a t i o n  b o d i e s '  
m a n a g e m e n t  s y s t e m s .  T h e  a c c r e d i t a t i o n  b o d i e s  in t u r n  o p e r a t e  a m a n a g e m e n t  s y s t e m  in
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c o m p l i a n c e  w i t h  t h e  s t a n d a r d  I S O  1 7 0 1 1 : 2 0 0 4  -  C o n f o r m i t y  A s s e s s m e n t  -  G e n e r a l  
R e q u i r e m e n t s  f o r  a c c r e d i t a t i o n  b o d i e s  a c c r e d i t i n g  c o n f o r m i t y  a s s e s s m e n t  b o d i e s .
T h e r e f o r e ,  t h e r e  is a t i e r e d  a p p r o a c h  t o  e n s u r i n g  t h a t  o r g a n i s a t i o n s  a r e  e f f e c t i v e  in 
i m p l e m e n t i n g  a n  E M S  s u c h  as I S O  1 4 0 0 1 : 2 0 0 4  -  t h r o u g h  t h e  w o r k  o f  t h e  c e r t i f i c a t i o n  b o d y ,  
a c c r e d i t a t i o n  b o d y  a n d  t h e  p e e r  e v a l u a t i o n  s y s t e m  w h i c h  is o p e r a t e d  b y  a c c r e d i t a t i o n  
b o d i e s  a t  a n  i n t e r n a t i o n a l  l e v e l .
T h e r e  a r e  d i s s e n t i n g  v o i c e s  in t h i s  p r o c e s s  as n o  s y s t e m  is e n t i r e l y  r o b u s t  w i t h  m a n y  r e p o r t s  
o f  c r i t i c i s m  o f  t h e  e f f e c t i v e n e s s  o f  t h e  i m p l e m e n t a t i o n  o f  a n  E M S  in t e r m s  o f  e n v i r o n m e n t a l  
p e r f o r m a n c e  a n d  a l s o  o f  c e r t i f i c a t i o n  b o d i e s  a n d  in t u r n  t h e  a c c r e d i t a t i o n  b o d i e s .  T h e  
E n v i r o n m e n t  A g e n c y  o f  E n g l a n d  a n d  W a l e s  h a s  r e p o r t e d  t h a t  i m p r o v e d  s t a n d a r d s  o f  
c e r t i f i c a t i o n  w i l l  b e  r e q u i r e d  t o  g a i n  r e g u l a t o r s '  t r u s t  a n d  t h a t  m a n y  c e r t i f i c a t i o n  b o d i e s  
w e r e  i n a d e q u a t e l y  a s s e s s i n g  t h e  e n v i r o n m e n t a l  p e r f o r m a n c e  a n d  l eg a l  c o m p l i a n c e  o f  t h e i r  
c l i e n t s  ( E N D S ,  M a y  2 0 0 3 ) .  In M a r c h  o f  2 0 0 3 ,  t h e  E n v i r o n m e n t  A g e n c y  r e c o m m e n d e d  t h a t  
E M A S  r e g i s t r a t i o n  o f  t h e  c h e m i c a l  c o m p a n y  A  H  M a r k s  s h o u l d  b e  s u s p e n d e d  a n d  its v e r i f i e r  
BSI  i n v e s t i g a t e d  b y  U K A S  f o l l o w i n g  a n  u n a u t h o r i s e d  s o l v e n t  r e l e a s e .  In its i n v e s t i g a t i o n  o f  
t h e  l e a k ,  t h e  A g e n c y  h a d  r e v e a l e d  t h a t  a f a c t o r  in t h e  i n c i d e n t  w a s  t h e  l a c k  o f  " p r o p e r  
t r a i n i n g "  f o r  s t a f f  w h o  f a i l e d  t o  r e p l a c e  c a r b o n  a b s o r b e r s  c o r r e c t l y  ( E N D S ,  M a r c h  2 0 0 3 ) .
T h i s  w o u l d  s e e m  t o  b e  a n  e x a m p l e  o f  a r e g u l a t o r  g e t t i n g  t o u g h  a n d  o f  t h e  f a i l u r e  o f  t h e  
e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m  t o  d o  w h a t  m a n y  w o u l d  c o n s i d e r  t o  b e  its p r i m a r y  
f u n c t i o n  -  p r o t e c t  t h e  e n v i r o n m e n t .  F r o m  t h e  v i e w  p o i n t  o f  t h e  c o m p a n y ,  A  H  M a r k s ,  it 
c o n s i d e r e d  t h e  a c t i o n s  o f  t h e  E n v i r o n m e n t  A g e n c y  t o  b e  a n  o v e r - r e a c t i o n  a n d  a 
s p o k e s p e r s o n  w e n t  o n  t o  s a y  t h a t  t h e y  h a d  i n f o r m e d  t h e  A g e n c y  o f  w h a t  t h e y  t e r m e d  a 
" m i n o r  r e l e a s e "  a s  r e q u i r e d  u n d e r  t h e  c o n d i t i o n s  o f  its i n t e g r a t e d  p o l l u t i o n  c o n t r o l  l i c e n c e .
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2.4 Perceptions o f Environmental M anagem ent System s
S e v e r a l  s t u d i e s  o f  E n v i r o n m e n t a l  M a n a g e m e n t  S y s t e m s  h a v e  b e e n  c o n d u c t e d  in t h e  l ast  t e n  
y e a r s .
2.4.1 REMAS Project
T h e r e  h a v e  b e e n  a t t e m p t s  o v e r  t h e  l as t  1 0  y e a r s  t o  e x a m i n e  t h e  b e n e f i t s  o f  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m s  in t h e  c o n t e x t  o f  r e g u l a t i o n .  O n e  s u c h  i n i t i a t i v e  is k n o w n  a s  R E M A S  
w h i c h  w a s  a € 2  m i l l i o n  p r o j e c t  c o - f i n a n c e d  b y  t h e  L I F E  E n v i r o n m e n t  F u n d ,  t h e  E n v i r o n m e n t  
A g e n c y ,  t h e  S c o t t i s h  E n v i r o n m e n t  P r o t e c t i o n  A g e n c y ,  t h e  I n s t i t u t e  o f  E n v i r o n m e n t a l  
M a n a g e m e n t  &  A s s e s s m e n t  a n d  t h e  Irish E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y .  T h e  t h r e e - y e a r  
p r o j e c t  w a s  l a u n c h e d  in N o v e m b e r  2 0 0 2  a n d  m o r e  t h a n  3 0 0  s i t e s  p r o v i d e d  i n f o r m a t i o n  o n  
t h e i r  e n v i r o n m e n t a l  m a n a g e m e n t  a n d  p e r f o r m a n c e  v i a  a n  o n l i n e  q u e s t i o n n a i r e .
T h e  r e s u l t s  as r e p o r t e d  in t h e  f i n a l  i s s u e  ( R E M A S ,  2 0 0 7 )  c a n  b e  s u m m a r i s e d  i n t o  t h r e e  m a i n  
f i n d i n g s  a s  f o l l o w s :
1. EMS leads to better site environmental management
T h e r e  h a s  b e e n  a s u s p i c i o n  t h a t  o n l y  s i t e s  w i t h  b e t t e r  e n v i r o n m e n t a l  m a n a g e m e n t  
p r a c t i c e s  r e g i s t e r  f o r  E M A S  o r  c e r t i f y  t o  I S O  1 4 0 0 1  a n d  it is q u e s t i o n a b l e  w h e t h e r  t h e  
i m p l e m e n t a t i o n  o f  t h e  E M S  l e a d s  t o  b e t t e r  s i t e  e n v i r o n m e n t a l  m a n a g e m e n t .  T h e  
R E M A S  s t u d y  f o u n d  w i t h  g o o d  c o n f i d e n c e  ( l ess t h a n  5 %  c h a n c e  o f  e r r o r )  t h a t  p u t t i n g  
a p r o g r e s s i v e l y  m o r e  r o b u s t  E M S  in p l a c e  l e a d s  t o  b e t t e r  s i t e  e n v i r o n m e n t a l  
m a n a g e m e n t .  S i t e s  c e r t i f i e d  u n d e r  a n a t i o n a l  a c c r e d i t a t i o n  s c h e m e  s u c h  a s  t h o s e  
o p e r a t e d  b y  I N A B  o r  U K A S  s c o r e  h i g h e r  a n d  t h o s e  r e g i s t e r e d  t o  E M A S  p e r f o r m e d  
b e s t  o f  all .
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2. Better site environmental management equates to better environmental 
performance
T h e  d a t a  p r o d u c e d  in t h i s  c a t e g o r y  d i d  n o t  p r o d u c e  a n  e n t i r e l y  c o n s i s t e n t  p i c t u r e  
w i t h  o n l y  a f e w  s i t e s  p r o v i d i n g  d a t a  o n  r a w  m a t e r i a l s  a n d  e n e r g y  u s e  w i t h  
b e n c h m a r k s  o n  w a s t e  p r o d u c t i o n  b e i n g  l a r g e l y  a b s e n t .  T h e  f i n a l  r e p o r t  h a s  
h i g h l i g h t e d  t h i s  a s b e i n g  w o r r y i n g  a s m e a s u r e m e n t  is a k e y  p a r t  o f  e f f e c t i v e l y  
c o n t r o l l i n g  a n d  i m p l e m e n t i n g  o v e r a l l  r e s o u r c e  e f f i c i e n c y .  ( A  p o s i t i v e  m o v e  in r e g a r d  
t o  e n e r g y  u s e  m a y  b e  s e e n  in I r e l a n d  t h r o u g h  t h e  a d a p t a t i o n  o f  t h e  e n e r g y  
m a n a g e m e n t  s t a n d a r d  I .S.  3 9 3 : 2 0 0 5  b y  m a n y  c o m p a n i e s  i n I r e l a n d ) .  T h e  R E M A S  
p r o j e c t  d i d  c o n f i r m  t h a t ,  u s i n g  d a t a  o n  w a t e r  a n d  a i r  e m i s s i o n s ,  t h a t  t h e r e  is 
e v i d e n c e  t o  l i n k  b e t t e r  s i t e  e n v i r o n m e n t a l  m a n a g e m e n t  w i t h  b e t t e r  e n v i r o n m e n t a l  
p e r f o r m a n c e .  B u t  a c a v e a t  t h a t  is e n t e r e d  h e r e  is t h a t  t h i s  s t a t e m e n t  v a r i e s  in 
d i f f e r e n t  r e g i o n s  a n d  s e c t o r s  a n d  it is a t  its m o s t  v a l i d  w h e n  c o n s i d e r i n g  t h e  f o o d  a n d  
d r i n k  s e c t o r s  a n d  in S c a n d i n a v i a .
3. Links between better site environmental management and regulatory 
performance.
A l t h o u g h  d i f f e r i n g  a c r o s s  r e g i o n s ,  t h e  s t u d y  f o u n d  a r e a s o n a b l y  s t r o n g  l i n k  b e t w e e n  
b e t t e r  s i t e  m a n a g e m e n t  a n d  r e g u l a t o r y  p e r f o r m a n c e ;  p a r a d o x i c a l l y  in t h e  U K ,
I r e l a n d  a n d  I t a l y  it w a s  f o u n d  t h a t  b e t t e r  s i t e  e n v i r o n m e n t a l  m a n a g e m e n t  a p p e a r s  t o  
l e a d  t o  m o r e  i n s t a n c e s  o f  p e r m i t  c o n d i t i o n  b r e a c h e s  a n d  e n f o r c e m e n t .  In o t h e r  
r e g i o n s  t h e  o p p o s i t e  w a s  f o u n d  a n d  t h e  r e p o r t  c o n c l u d e s  t h a t  it  is c l e a r  f r o m  t h e  
d a t a  t h a t  t h e  o v e r a l l  r e g u l a t o r y  a p p r o a c h  s t r o n g l y  i n f l u e n c e s  t h i s  r e l a t i o n s h i p .  
V a r i a b l e s  h a v i n g  a n  i n f l u e n c e  i n c l u d e  t h e  m i x  o f  p e r m i t  l e v e l s ,  n u m b e r s  o f  
i n s p e c t i o n s  a n d  o v e r a l l  r e g u l a t o r y  a p p r o a c h .
O v e r a l l ,  t h e  r e s u l t s  a r e  m i x e d  b u t  t h i s  h a s  p r o v e d  t o  b e  a v e r y  u s e f u l  e x e r c i s e  in p r o v i d i n g  
d a t a  o n  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s .  A d o p t i n g  a n  E M S  c a n  l e a d  t o  b e t t e r  s i t e  
e n v i r o n m e n t a l  m a n a g e m e n t  w i t h  t h e  b e s t  p e r f o r m e r s  b e i n g  E M  A S  r e g i s t e r e d  s i t e s .  D a t a  
o n  r a w  m a t e r i a l s ,  e n e r g y  a n d  w a s t e  w a s  p o o r  b u t  w a t e r  a n d  a i r  e m i s s i o n s  r e a c t e d  p o s i t i v e l y
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( d e c r e a s e d )  w h e n  a n  E M S  is u s e d  b u t  t h e r e  a r e  s e c t o r  a n d  r e g i o n a l  d i f f e r e n c e s .  R e g u l a t o r y  
a p p r o a c h e s  c a n  a l s o  i n f l u e n c e  e n v i r o n m e n t a l  b r e a c h e s  b y  E M S  s i t e s .  B r e a c h e s  o f  l i c e n c e  
l i m i t s  b y  E M S  r e g i s t e r e d  s i t e s  a r e  o f t e n  t a k e n  a s  e x a m p l e s  o f  d e f i c i e n c i e s  o f  I S O  1 4 0 0 1  o r  
E M A S  a n d  a l s o  a s t a i n  o n  t h e  c h a r a c t e r  o f  c e r t i f i e r s  a n d  t h o s e  p r o v i d i n g  a c c r e d i t a t i o n  a s  
e v i d e n c e d  in v a r i o u s  E N D S  r e p o r t s .  T h i s  m a y  b e  a n  u n f a i r  a s s u m p t i o n  a s  it f ai l s t o  c o n s i d e r  
w h a t  t h e  s i t u a t i o n  m i g h t  b e  if t h e r e  w e r e  n o  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  a n d  
m e r e l y  t h e  c o m m a n d  a n d  c o n t r o l  a p p r o a c h  o f  e a r l i e r  y e a r s .  I n d e e d ,  o n e  s t u d y  s u g g e s t s  
( A r i m u r a ,  T . H . ;  H i b i k i ,  A . ;  H . ,  K a t a y a m a ,  2 0 0 8 )  t h a t ,  w h e n  c o m p e l l e d  b y  r e g u l a t i o n s ,  s o m e  
s i t e s  m a y  c o m p l y  w i t h  a t a r g e t  l ev e l  e v e n  w h e n  f u r t h e r  i m p r o v e m e n t  is p o s s i b l e  w i t h i n  t h e  
E M S  a n d  a d v o c a t e d  t h a t  t h a t  t h e  o p t i m u m  o u t c o m e  f o r  t h e  e n v i r o n m e n t  c o u l d  b e  a c h i e v e d  
t h r o u g h  t h e  s i m u l t a n e o u s  u s e  o f  r e g u l a t i o n  a n d  a v o l u n t a r y  a p p r o a c h .  T h e r e  a p p e a r s  t o  b e  
s o m e  e v i d e n c e  t h a t  r e g u l a t o r s  d o  r e c o g n i s e  t h e  i m p l a n t a t i o n  o f  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m s  w i t h  J o h n s t o n e  a n d  L a b o n n e  ( 2 0 0 9 )  f i n d i n g  t h a t  s i t e s  w i t h  c e r t i f i e d  
E M S s  b e i n g  m o r e  l i k e l y  t o  r e p o r t  t h a t  t h e y  h a d  n o t  b e e n  i n s p e c t e d  in t h e  l as t  t h r e e  y e a r s  
t h a n  t h o s e  w i t h  u n c e r t i f i e d  E M S s .
2.4.2 EMS Survey -  conducted by ENDS, the Institute of Environmental 
Management and Assessm ent, the Environment Agency and the United Kingdom 
Accreditation Service
T h i s  s u r v e y  w a s  c o n d u c t e d  in 2 0 0 6  ( E N D S ,  N o v e m b e r  2 0 0 6 )  a n d  a s k e d  f o r  v i e w s  a b o u t  t h e  
v a l u e  o f  i m p l e m e n t i n g  E M S s  in t h e  g u i s e  o f  I S O  1 4 0 0 1  o r  E M A S  a n d  a l s o  a s k e d  a b o u t  t h e  
a d d e d  v a l u e  p r o v i d e d  b y  e x t e r n a l  c e r t i f i c a t i o n ,  w h e t h e r  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m s  w e r e  g a i n i n g  o r  l o s i n g  c r e d i b i l i t y  a n d  a l s o  a b o u t  c o n f i d e n c e  in U K A S .
T h e  r e s u l t s  m a y  b e  s u m m a r i s e d  a s f o l l o w s :
• Do EMSs improve environmental management and performance?
T h e  m a j o r i t y  b e l i e v e d  t h a t  E M S s  d e l i v e r e d  w o r t h w h i l e  a n d  s u s t a i n e d  b e n e f i t s  o v e r  
w h a t  w o u l d  h a v e  b e e n  a c h i e v e d  b y  o t h e r  m e a n s .  6 7 %  b e l i e v e d  t h a t  E M S s  p r o v i d e d  
t h e  b a s i s  f o r  s i g n i f i c a n t  e n v i r o n m e n t a l  p e r f o r m a n c e  i m p r o v e m e n t  t h a t  w o u l d  n o t
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h a v e  o t h e r w i s e  b e e n  a c h i e v e d .  R e s p o n d e n t s  h i g h l i g h t e d  t h e  i m p o r t a n c e  o f  t o p  
m a n a g e m e n t  c o m m i t m e n t .  E n v i r o n m e n t a l  c o n s u l t a n t s  a n d  r e g u l a t o r y  i n s p e c t o r s  
w e r e  m o r e  s c e p t i c a l  t h a n  t h o s e  f r o m  I S O  1 4 0 0 1  c e r t i f i e r s  a n d  E M A S  v e r i f i e r s .  
I m p l e m e n t i n g  a n  E M S  d o e s  n o t  m e a n  t h a t  a n  o r g a n i s a t i o n  wi l l  a t t a i n  a s e t  l e v e l  o f  
e n v i r o n m e n t a l  p e r f o r m a n c e ,  r a t h e r  t h a t  it h a s  a p p l i e d  a s e t  o f  p r o c e d u r e s  a n d  
p r a c t i c e s  ( J o h n s t o n e  &  L a b o r n n e ,  2 0 0 9 ) .
• Do EMSs improve processes for ensuring legal compliance?
7 5 %  o f  r e s p o n d e n t s  b e l i e v e d  i m p l e m e n t i n g  a n  E M S  i n c r e a s e s  t h e  f r e q u e n c y  a n d  
s c o p e  o f  c h e c k i n g  t h a t  a n  o r g a n i s a t i o n  u n d e r t a k e s  t o  e x a m i n e  i f  it is in l eg al  
c o m p l i a n c e  w i t h  n e a r l y  all a g r e e i n g  t h a t  a n  E M S  i m p r o v e d  u n d e r s t a n d i n g  o f  t h e  
o r g a n i s a t i o n ' s  l eg al  s t a t u s  t o  a c e r t a i n  e x t e n t .  I n t e r e s t i n g l y  t h e  q u e s t i o n  o f  w h e t h e r  
c o r r e c t i v e  a c t i o n  f o l l o w e d  f r o m  t h i s  i n c r e a s e d  u n d e r s t a n d i n g  d i v i d e d  o p i n i o n  w i t h  a 
t h i r d  e x p r e s s i n g  t h e  v i e w  t h a t  a c t i o n  a l w a y s  s y s t e m a t i c a l l y  f o l l o w e d  b u t  o n e  t h i r d  
d i d  n o t .
• What other benefits derive from implementing an EMS?
6 0 %  o f  r e s p o n d e n t s  b e l i e v e  a n  E M S  c a n  m a k e  a n  o r g a n i s a t i o n  m o r e  e f f i c i e n t  b y  
i d e n t i f y i n g  o p p o r t u n i t i e s  t o  r e d u c e  r e s o u r c e  u s e  a n d  w a s t e  b u t  o t h e r  b u s i n e s s  
d r i v e r s  s u c h  a s  l e g i s l a t i o n  a n d  c u s t o m e r  d e m a n d s  a r e  m o r e  i m p o r t a n t .  A  t h i r d  
e x p r e s s e d  t h e  v i e w  t h a t  r e s o u r c e  e f f i c i e n c i e s  c o u l d  b e  a c h i e v e d  t h a t  w o u l d  n o t  
o t h e r w i s e  b e  p o s s i b l e .
H a l f  o f  r e s p o n d e n t s  b e l i e v e d  a n  E M S  c a n  h e l p  i m p r o v e  t h e  o r g a n i s a t i o n ' s  
e n v i r o n m e n t a l  r e p u t a t i o n  b u t  t h a t  o t h e r  f a c t o r s  a r e  m o r e  i m p o r t a n t  a n d  4 0 %  
b e l i e v e d  h a v i n g  a n  E M S  s i g n i f i c a n t l y  e n h a n c e d  t h e  o r g a n i s a t i o n ' s  r e p u t a t i o n  
e n v i r o n m e n t a l l y .
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•  W hat drives companies to implement an EMS?
C o r p o r a t e  c u l t u r e  w a s  i d e n t i f i e d  b y  6 3 %  a s t h e  m o s t  c o m m o n  f a c t o r  f o l l o w e d  b y  
c o m p e t i t i v e  p r e s s u r e ,  s u p p l i e r  r e q u e s t  a n d  r e g u l a t o r y  r e q u i r e m e n t  in t h a t  o r d e r .
• Are ISO 14001 certification bodies and EMAS verifiers meeting expectations?
o  Time on site
7 5 %  f e l t  t h a t  c e r t i f i c a t i o n  b o d i e s  w e r e  s p e n d i n g  t h e  a p p r o p r i a t e  a m o u n t  o f  
t i m e  o n  s i t e  w i t h  2 0 %  b e l i e v i n g  t h e y  d i d  n o t  w i t h  c o n s u l t a n t s  a n d  r e g u l a t o r s  
h a v i n g  a d i f f e r i n g  v i e w  w h e r e b y  a t h i r d  o f  t h i s  g r o u p  f e l t  t i m e  s p e n t  o n  s i t e  
w a s  n o t  a d e q u a t e ,  
o  Competence
H a l f  o f  r e s p o n d e n t s  b e l i e v e d  t h a t  c e r t i f i e r s  d i d  n o t  h a v e  e n o u g h  k n o w l e d g e  
a b o u t  b u s i n e s s  o p e r a t i o n s ,  
o  Consistency
8 0 %  f e l t  a s s e s s o r s  w i t h i n  a n y  o n e  c e r t i f i c a t i o n  b o d y  e i t h e r  a p p l i e d  a 
c o n s i s t e n t  a p p r o a c h  o r  d i f f e r e n t  a p p r o a c h e s  b u t  w i t h  c o n s i s t e n t  a n d  
c o m p a r a b l e  o u t c o m e s .  T h e  f i g u r e  f o r  c o n s i s t e n c y  b e t w e e n  d i f f e r e n t  
c e r t i f i c a t i o n  b o d i e s  w a s  l o w e r  a t  5 0 % .  4 0 %  o f  r e s p o n d e n t s  w o r k i n g  f o r  
c e r t i f i c a t i o n  b o d i e s  a n d  v e r i f i e r s  d i d  n o t  b e l i e v e  o t h e r  b o d i e s  o f f e r  c o n s i s t e n t  
a n d  c o m p a r a b l e  c o n c l u s i o n s ,  
o  Legal compliance
2 5 %  o f  r e s p o n d e n t s  e x p r e s s e d  t h e  o p i n i o n  t h a t  c e r t i f i c a t i o n  b o d i e s  l o o k e d  
f o r  d o c u m e n t a r y  e v i d e n c e  t h a t  c o m p a n i e s  h a d  i n i t i a l l y  e v a l u a t e d  c o m p l i a n c e  
w i t h  all  t h e  a p p l i c a b l e  p i e c e s  o f  l e g i s l a t i o n .
2 5 %  f e l t  t h a t  t h e  c e r t i f i e r s  f u l l y  r e a s s e s s  c o m p l i a n c e  s t a t u s  o f  o r g a n i s a t i o n s  
t h r o u g h  i n t e r n a l  a u d i t  a n d  p e r i o d i c  e v a l u a t i o n  p r o c e s s e s .  O n l y  o n e  t h i r d  o f  
r e s p o n d e n t s  s t a t e d  t h a t  c e r t i f i e r s  l o o k e d  f o r  o n - s i t e  e v i d e n c e  o f  c o m p l i a n c e .
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N i n e  o u t  o f t e n  b e l i e v e d  t h a t  b e n e f i t s  w e r e  m o r e  o r  l ess t h e  s a m e  o r  
o u t w e i g h e d  t h e  c o s t s  w h i c h  w o u l d  i n d i c a t e  t h a t  o r g a n i s a t i o n s  d o  s e e  a n  
o v e r a l l  b e n e f i t  d e s p i t e  t h e  d e f i c i e n c i e s  i d e n t i f i e d .
O v e r a l l ,  t h i s  s u r v e y  p r e s e n t s  a m i x e d  v i e w  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  a n d  w h i l e  
t h e  m a j o r i t y  c a n  s e e  a b e n e f i t  t h e r e  a r e  r e a l  p r o b l e m s  i d e n t i f i e d  w h i c h  g i v e  a c o n f u s e d  a n d  
u n c e r t a i n  p i c t u r e .  T h e  s u r v e y  p r o d u c e d  s u b j e c t i v e  r e s p o n s e s  a s  c a n  b e  s e e n  b y  t h e  d i f f e r i n g  
v i e w s  o f  t h e  d i s t i n c t  g r o u p s  s u r v e y e d  e . g .  r e g u l a t o r s ,  c o n s u l t a n t s  a n d  o r g a n i s a t i o n s  
i m p l e m e n t i n g  a n  E M S .
2.5 Benefits o f im plem enting an environm ental m anagem ent system
S u p p o r t  f o r  E M S s  f r o m  t h e  E n v i r o n m e n t  A g e n c y  ( E A )  in t h e  U K  c a n  b e  s e e n  in its p o s i t i o n  
p a p e r  o n  t h i s  t o p i c  ( D E F R A ,  A p r i l  2 0 0 8 ) .  T h e  si x m a i n  r e c o m m e n d a t i o n s  o f  t h e  s t a t e m e n t  
c a n  b e  s u m m a r i s e d  a s  f o l l o w s :
1 .  O r g a n i s a t i o n s  s h o u l d  p u t  in p l a c e  a n  E M S  t h a t  is a p p r o p r i a t e  f o r  i m p r o v i n g  t h e i r  
e n v i r o n m e n t a l  p e r f o r m a n c e .
2 .  O r g a n i s a t i o n s  i m p l e m e n t i n g  a n  E M S  s h o u l d  c o n s i d e r  t h e  v a l u e  o f  a d o p t i n g  a n a t i o n a l  
o r  i n t e r n a t i o n a l  s t a n d a r d  o r  s c h e m e  e . g .  I S O  1 4 0 0 1  o r  E M A S .
3 .  O r g a n i s a t i o n s  s h o u l d  a i m  t o  a c h i e v e  c e r t i f i c a t i o n  o f  t h e i r  E M S  t h a t  p r o v i d e s  
i n d e p e n d e n t  r e c o g n i t i o n  o f  p e r f o r m a n c e  b y  u s i n g  a u d i t o r s  a c c r e d i t e d  b y  t h e  
n a t i o n a l  a c c r e d i t a t i o n  b o d y  s u c h  as U K A S  ( o r  in I r e l a n d ' s  c a s e  I N A B )
4 .  O r g a n i s a t i o n s  s h o u l d  a i m  t o  i n t e g r a t e  t h e  E M S  i n t o  all t h e i r  b u s i n e s s  a c t i v i t i e s ,  
o b t a i n  s e n i o r  m a n a g e m e n t  c o m m i t m e n t  a n d  l e a d e r s h i p  a n d  i n v o l v e  all l e v e l s  o f  s t a f f  
in t h e  i m p l e m e n t a t i o n  a n d  d e l i v e r y  o f  a n  E M S .
5 .  A n  E M S  s h o u l d  b e  u s e d  t o  d e m o n s t r a t e  c o m p l i a n c e  w i t h  l e g i s l a t i o n  a n d  
p e r f o r m a n c e  a g a i n s t  i n d u s t r y  b e n c h m a r k s  a n d  p e r f o r m a n c e  i n d i c a t o r s .  T h i s  
i n f o r m a t i o n  s h o u l d  b e  d i s c l o s e d  a n d  c o m m u n i c a t e d  i n t e r n a l l y  a n d  a l s o  m a d e  
a v a i l a b l e  e x t e r n a l l y  in a n  a c c e s s i b l e  f o r m a t .
o Costs versus benefits
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6 .  A n  E M S  s h o u l d  b e  u s e d  b y  o r g a n i s a t i o n s  t o  h e l p  d r i v e  p e r f o r m a n c e  t h r o u g h  t h e  
s u p p l y  c h a i n  a n d  s u p p o r t  a n d  e n c o u r a g e  s u p p l i e r s  t o  a t t a i n  m o r e  t r a n s p a r e n t  a n d  
h i g h e r  l e v e l s  o f  f i n a n c i a l ,  e n v i r o n m e n t a l  a n d  s u s t a i n a b l e  p e r f o r m a n c e .
In t h i s  s t a t e m e n t  E A  m a k e s  its p o s i t i o n  c l e a r  in t h a t  it b e l i e v e s  t h a t  p o s i t i v e  e n v i r o n m e n t a l  
o u t c o m e s  w i l l  r e s u l t  f r o m  a r o b u s t ,  e f f e c t i v e  a n d  e x t e r n a l l y  c e r t i f i e d  E M S .  T h e  E n v i r o n m e n t  
A g e n c y ' s  s t a t e m e n t  w o u l d  s u g g e s t  t h a t  t h e  E M S  m u s t  b e  r o b u s t ,  e f f e c t i v e  a n d  e x t e r n a l l y  
c e r t i f i e d .  O t h e r w i s e ,  it  is u n l i k e l y  t o  d e l i v e r  p o s i t i v e  e n v i r o n m e n t a l  o u t c o m e s .
2.6 M otivations for im plem enting and EMS
F e w  s t u d i e s  h a v e  e x a m i n e d  t h e  m o t i v a t i o n  o f  c o m p a n i e s  f o r  i n s t a l l i n g  a n  E M S  in t h e i r  
o r g a n i s a t i o n s .  It h a s  b e e n  s u g g e s t e d  ( C l a r k ,  1 9 9 9 )  t h a t  m u l t i n a t i o n a l  c o m p a n i e s  a r e  
a d o p t i n g  a n  E M S  t o  s a t i s f y  c u s t o m e r  p r e s s u r e s  a n d  t o  e n s u r e  t h a t  t h e i r  s u p p l i e r s  a r e  
o p e r a t i n g  in e n v i r o n m e n t a l l y  a n d  s o c i a l l y  r e s p o n s i b l e  w a y s .  T h e  v o l u n t a r y  n a t u r e  o f  
s t a n d a r d s  s u c h  a s  I S O  1 4 0 0 1  a n d  E M A S  g i v e s  c o m p a n i e s  m o r e  f l e x i b i l i t y  in d e v e l o p i n g  E M S s  
t h a t  a r e  a p p r o p r i a t e  t o  t h e  p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  e a c h  i n d i v i d u a l  c a s e  ( R o n d i n e l l i  a n d  
V a s t a g ,  1 9 9 6 ) .
S o m e  o r g a n i s a t i o n s  e x p o r t i n g  t o  " e n v i r o n m e n t a l l y - c o n s c i o u s "  G e r m a n i c  a n d  N o r d i c  
c o u n t r i e s  s e e k  t o  i m p l e m e n t  a n  E M S  a n d  t h i s  h a s  b e e n  s u g g e s t e d  a s  a p o s s i b l e  r e a s o n  f o r  
t h e  l a r g e  n u m b e r  o f  I S O  1 4 0 0 1  c e r t i f i e d  c o m p a n i e s  in J a p a n  w i t h  m a n y  g o v e r n m e n t  
a g e n c i e s  a n d  i n d u s t r y  a s s o c i a t i o n s  p r o m o t i n g  i m p l e m e n t a t i o n  o f  t h i s  s t a n d a r d  ( S t e i g e r ,  
2 0 0 0 ) .  In t h e  s a m e  a r t i c l e ,  a r e a s o n  s u g g e s t e d  f o r  a l o w e r  t h a n  e x p e c t e d  t a k e  u p  o f  I S O  
1 4 0 0 1  in t h e  U n i t e d  S t a t e s  o f  A m e r i c a  is t h a t  c o m p a n i e s  h e s i t a t e  t o  s e e k  c e r t i f i c a t i o n  as 
t h e r e  is c o n c e r n  o f  i n c r e a s e d  l ia b i l i t y .
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2.7 The case o f I.S. 393:2005 -  Energy M anagem ent System s Standard
T h i s  I rish s t a n d a r d  w a s  d e v e l o p e d  t o  e n s u r e  t h a t  e n e r g y  m a n a g e m e n t  b e c o m e s  i n t e g r a t e d  
i n t o  o r g a n i s a t i o n a l  b u s i n e s s  s t r u c t u r e s  w i t h  t h e  a i m  o f  s a v i n g  e n e r g y  a n d  c o s t s  a n d  
i m p r o v i n g  e n e r g y  a n d  b u s i n e s s  p e r f o r m a n c e .  T h i s  s t a n d a r d  is b a s e d  o n  e x i s t i n g  
m a n a g e m e n t  s t a n d a r d s  s u c h  a s  I S O  9 0 0 1  a n d  I S O  1 4 0 0 1  ( S E I ,  2 0 0 6 ) .  S u s t a i n a b l e  E n e r g y  
I r e l a n d ,  t h e  s t a t e  b o d y  c h a r g e d  w i t h  m a t t e r s  r e l a t e d  t o  s u s t a i n a b l e  e n e r g y  p r a c t i c e s ,  
d e v e l o p e d  a t e c h n i c a l  g u i d e l i n e  t h a t  c a n  b e  u s e d  b y  o r g a n i s a t i o n s  i n s t a l l i n g  t h e  s t a n d a r d .  
T h i s  w a s  in r e c o g n i t i o n  o f  t h e  f a c t  t h a t  t h e r e  w a s  a s i g n i f i c a n t  t e c h n i c a l  c o m p o n e n t  
n e c e s s a r y  in o r d e r  t o  m a x i m i s e  t h e  b e n e f i t s  o f  I . S.  3 9 3 : 2 0 0 5 .
T h e  g u i d e l i n e  i d e n t i f i e s  t e c h n i c a l  s t a g e s  a n d  p r o c e s s e s  o f  a n  e n e r g y  m a n a g e m e n t  s y s t e m .  It 
p r o v i d e s  a r a n g e  o f  p o s s i b l e  m e t h o d o l o g i e s  a n d  a p p r o a c h e s  w h i c h  c o u l d  b e  u s e d  in b o t h  
s a t i s f y i n g  t h e  s t a n d a r d  a n d  e n s u r i n g  t h e  d e v e l o p m e n t  a n d  o p e r a t i o n  o f  a n  e f f e c t i v e  a n d  
d o c u m e n t e d  E n e r g y  M a n a g e m e n t  S y s t e m .  S E I  h a s  e x p r e s s e d  t h e  h o p e  t h a t  o r g a n i s a t i o n s  
o p e r a t i n g  a n  e f f e c t i v e  e n e r g y  m a n a g e m e n t  s y s t e m  w i l l :
•  T a k e  a c t i o n  t o  i m p r o v e  e n e r g y  e f f i c i e n c y
•  C o n t i n u a l l y  i m p r o v e  y e a r - b y - y e a r  w i t h  a n  i m p r o v e d  p e r f o r m a n c e  in e n e r g y  u s a g e
•  C o n d u c t  a m o r e  t h o r o u g h  a n a l y s i s  o f  a r e a s  w i t h  p o t e n t i a l  f o r  e n e r g y  s a v i n g s ,  i f  n o  
a c t i o n  o n  e n e r g y  e f f i c i e n c y  is b e i n g  t a k e n .
S E I  r e p o r t e d ,  in a p r e s s  r e l e a s e  in N o v e m b e r  2 0 0 8  ( S E I ,  2 0 0 8 ) ,  t h a t  I r e l a n d ' s  l a r g e s t  b u s i n e s s  
e n e r g y  u s e r s  m a d e  e n e r g y  e f f i c i e n c y  g a i n s  o f  € 5 5  m i l l i o n  d u r i n g  2 0 0 7 .  T h e s e  u s e r s  w e r e  
p a r t  o f  t h e  L a r g e  I n d u s t r y  E n e r g y  N e t w o r k  ( L I E N )  a n d  w o r k i n g  t o w a r d s  I . S.  3 9 3 : 2 0 0 5  
c e r t i f i c a t i o n .
T h e  f i r s t  c o m p a n y  in I r e l a n d  t o  b e c o m e  c e r t i f i e d  t o  a f o r m a l  e n e r g y  m a n a g e m e n t  s t a n d a r d  
w a s  A u g h i n i s h  A l u m i n a  ( S E I ,  Y e a r  u n k n o w n ) .  T h i s  c o m p a n y ,  w h i c h  is E u r o p e ' s  l a r g e s t  
a l u m i n a  r e f i n e r y ,  is o n e  o f  I r e l a n d ' s  l a r g e s t  e n e r g y  u s e r s  w i t h  e n e r g y  a c c o u n t i n g  f o r  a b o u t  
3 0 %  o f  t h e  c o s t s .  T h e  c o m p a n y  i m p l e m e n t e d  a n  e n e r g y  m a n a g e m e n t  s y s t e m  k n o w n  a s  D S  
2 4 0 3  w h i c h  is a D a n i s h  s t a n d a r d  o n  w h i c h  I.S.  3 9 3  is l a r g e l y  b a s e d .
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It w a s  f o u n d  b y  t h e  E n e r g y  M a n a g e r  in A u g h i n i s h ,  B r e n d a n  T h o r n e ,  t h a t  t h e  i m p l e m e n t a t i o n  
o f  t h e  s t a n d a r d  r e s u l t e d  in a m o r e  t h o r o u g h  a n a l y s i s  a n d  f a s t e r  r e s o l u t i o n  o f  p r o b l e m s  t h a n  
w o u l d  o t h e r w i s e  h a v e  b e e n  t h e  c a s e .  T h e  f a c t  t h a t  t h e  s t a n d a r d  is v e r y  s i m i l a r  t o  I S O  1 4 0 0 1  
w a s  f o u n d  t o  b e  a m a j o r  b e n e f i t  w i t h  s m a l l  a m e n d m e n t s  n e e d e d  t o  f i t  w i t h  e x i s t i n g  1 4 0 0 1  
p r o c e d u r e s .  T h e  M a n a g i n g  D i r e c t o r  o f  t h e  c o m p a n y ,  D a m i e n  C l a n c y ,  s t a t e d  t h a t  w h i l e  it 
w a s  h a r d  t o  p u t  a n  a c t u a l  n u m b e r  o n  it ,  t h e r e  h a d  b e e n  i n d i v i d u a l  a r e a s  o f  p r o g r e s s  a n d  
t h o s e  r e s u l t s  h a d  b e e n  q u i t e  d r a m a t i c .  It w a s  e x p e c t e d  t h a t  t h e r e  w o u l d  b e  f u r t h e r  c o s t  
r e d u c t i o n s  a s s o c i a t e d  w i t h  t h e s e  i t e m s  in t h e  f u t u r e  a n d  t h a t  u p  t o  s i x - f i g u r e  c o s t  s a v i n g s  
w a s  a c h i e v a b l e .
S o m e  o f  t h e s e  p o i n t s  a p p e a r  r a t h e r  a s p i r a t i o n a l  a n d  l a c k i n g  i n h a r d  e v i d e n c e ,  e v e n  t h o u g h  
t h e  c o m p a n y  d i s p l a y s  a c o m m i t m e n t  a n d  b e l i e f  in t h e  e f f e c t i v e n e s s  o f  i m p l e m e n t i n g  t h e  
s t a n d a r d .
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2.8 Does the im plem entation of an EMS im prove environm ental 
perform ance and the attitude of regulators to system s approaches
F r o m  r e v i e w i n g  l i t e r a t u r e  o n  t h i s  t o p i c  t h e r e  d o e s  a p p e a r  t o  b e  q u a n t i f i a b l e  i m p r o v e m e n t s  
in e n v i r o n m e n t a l  p e r f o r m a n c e  a c h i e v e d  f o l l o w i n g  t h e  i m p l e m e n t a t i o n  o f  a n  E M S .  In o n e  
s t u d y  ( R o n d i n e l l i  a n d  V a s t a g ,  2 0 0 0 )  t h e  i m p l e m e n t a t i o n  o f  I S O  1 4 0 0 1  in A l u m a x ' s  M t  H o l l y  
i n d u s t r i a l  f a c i l i t y  in S o u t h  C a r o l i n a  w a s  e x a m i n e d  in d e p t h .
It w a s  f o u n d  t h a t  o n e  o f  t h e  s t r o n g e s t  i m p a c t s  o f  I S O  1 4 0 0 1  c e r t i f i c a t i o n  w a s  b e h a v i o u r a l  
w i t h  a n  i n c r e a s e  in a w a r e n e s s  o f  e n v i r o n m e n t a l  a s p e c t s ,  r e g u l a t i o n s  a n d  i m p a c t s .  T h e r e  
w a s  a g r e e m e n t  a m o n g  t h e  e m p l o y e e s  o f  t h e  p l a n t  t h a t  t h e  s i n g l e  m o s t  s i g n i f i c a n t  i m p a c t  o f  
t h e  p r o c e s s  w a s  t h e  i m p r o v e d  e n v i r o n m e n t a l  a w a r e n e s s  a c h i e v e d .  T h i s  w a s  n o t e d  f o r  all 
e m p l o y e e s .
A  d e c r e a s e  in w a s t e  p r o d u c t i o n  w a s  a l s o  n o t e d  a n d  it w a s  o b s e r v e d  t h a t  " t h i r d  p a r t y  a u d i t s  
h e l p e d  t o  k e e p  u s  m o r e  h o n e s t " .  It w a s  f e l t  t h a t  t h i r d  p a r t y  a u d i t s  w e r e  m o r e  e f f e c t i v e  in 
c h a n g i n g  b e h a v i o u r  t h a n  i n t e r n a l  a u d i t s .
M a n a g e r s  n o t e d  t h a t  t h e  I S O  1 4 0 0 1  c e r t i f i c a t i o n  p r o c e s s  m a d e  t h e m  a w a r e  t h a t  
e n v i r o n m e n t a l  i m p r o v e m e n t  is a n e v e r - e n d i n g  p r o c e s s  a n d  a t  t i m e s ,  t h e  n e e d  t o  m a i n t a i n  
s y s t e m s  a n d  v a r i o u s  f o r m s  o f  d o c u m e n t a t i o n  w a s  a s i g n i f i c a n t  b u r d e n .
T h e r e  w a s  d i s a p p o i n t m e n t  w i t h  s o m e  a s p e c t s  s u c h  a s  n o  d i s c e r n i b l e  c u s t o m e r  i m p a c t  a n d  
t h e  f a c t  t h a t  t h e  p l a n t  h a d  r e c e i v e d  n o  r e g u l a t o r y  b e n e f i t s  f r o m  S t a t e  o r  l o c a l  g o v e r n m e n t  
a g e n c i e s  f o l l o w i n g  c e r t i f i c a t i o n .  It w a s  n o t e d  t h a t  i m p l e m e n t i n g  I S O  1 4 0 0 1  d i d  n o t  e n s u r e  
c o m p l i a n c e  a n d  t h e  p e o p l e  i n v o l v e d  n e e d  t o  b e  f u l l y  a w a r e  o f  c o m p l i a n c e  i s s u e s .
T h i s  s t u d y  h i g h l i g h t e d  t h a t ,  w i t h  t h e  e x c e p t i o n  o f  r e d u c i n g  s o l i d  w a s t e  a n d  t h e  n u m b e r  o f  
c h e m i c a l s  u s e d  in t h e  l a b o r a t o r y  b o t h  o f  w h i c h  a r e  e a s i l y  m e a s u r a b l e ,  all  o f  t h e  o t h e r  
p o s i t i v e  c h a n g e s  a t  t h i s  p l a n t  w e r e  in a t t i t u d e  a n d  a t  m a n a g e r i a l  l e v e l  a n d  t h e s e  c h a n g e s  
w e r e  m o r e  d i f f i c u l t  t o  q u a n t i f y .  T h e r e  w a s  a p e r c e p t i o n  t h a t  t h e  i m p l e m e n t a t i o n  o f  I S O  
1 4 0 0 1  h a d  b e e n  n o t e d  a n d  a c t e d  o n  b y  t h e  r e g u l a t o r y  a u t h o r i t i e s  in t e r m s  o f  l e s s e n i n g  
r e p o r t i n g  a n d  m o n i t o r i n g  r e q u i r e m e n t s  b u t  t h e s e  c o u l d  n o t  b e  d o c u m e n t e d .  J o h n s t o n e  a n d  
L a b o n n e  ( 2 0 0 9 )  h a v e  s u g g e s t e d  t h a t  i m p l e m e n t i n g  a n  E M S  m a y  h e l p  t o  d e c r e a s e  t h e
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l i k e l i h o o d  o f  u n i n t e n t i o n a l  n o n - c o m p l i a n c e  w i t h  r e g u l a t i o n s  b u t  h a v e  h i g h l i g h t e d  s t u d i e s  
t h a t  h a v e  d e m o n s t r a t e d  a p o s i t i v e  l i n k b e t w e e n  i m p r o v e d  e n v i r o n m e n t a l  p e r f o r m a n c e  a n d  
t h e  a d a p t a t i o n  o f  a n  E M S  a n d  a l s o  s t u d i e s  t h a t  h a v e  e x a m i n e d  t h i s  a r e a  a n d  h a v e  n o t  
o b s e r v e d  a n y  d e m o n s t r a b l e  i m p r o v e m e n t  in e n v i r o n m e n t a l  p e r f o r m a n c e .  C l a u s e  9 o f  t h e  
E M A S  r e g u l a t i o n  7 6 1 / 2 0 0 1  d o e s  s u g g e s t  t h e r e  is a p o s s i b i l i t y  t h a t  r e g u l a t o r y  a u t h o r i t i e s  
m a y  t a k e  p a r t i c i p a t i o n  in E M A S  i n t o  a c c o u n t :
" O r g a n i s a t i o n s  s h o u l d  b e  e n c o u r a g e d  t o  p a r t i c i p a t e  in E M A S  o n  a v o l u n t a r y  b a s i s  a n d  m a y  
g a i n  a d d e d  v a l u e  in t e r m s  o f  r e g u l a t o r y  c o n t r o l ,  c o s t  s a v i n g s  a n d  p u b l i c  i m a g e " .
A  n u m b e r  o f  s t u d i e s  h a v e  s o u g h t  t o  e x a m i n e  e n v i r o n m e n t a l  o u t c o m e s  r e s u l t i n g  f r o m  t h e  
i m p l e m e n t a t i o n  o f  a n  E M S  ( N a w r o c k a  &  P a r k e r ,  2 0 0 9 ) .  A  p r o b l e m  w i t h  e x a m i n i n g  
e n v i r o n m e n t a l  p e r f o r m a n c e  is t h a t  I S O  1 4 0 0 1  d o e s  n o t  r e q u i r e  o r g a n i s a t i o n s  t o  m a k e  p u b l i c  
t h i s  t y p e  o f  i n f o r m a t i o n  a n d  t h e  E M A S  r e g u l a t i o n  7 6 1 / 2 0 0 1  u n d e r  c l a u s e  1 4  s t a t e s  t h a t  
" O r g a n i s a t i o n s  s h o u l d  b e  e n c o u r a g e d  t o  p r o d u c e  a n d  m a k e  p u b l i c l y  a v a i l a b l e  p e r i o d i c  
e n v i r o n m e n t a l  s t a t e m e n t s  p r o v i d i n g  t h e  p u b l i c  a n d  o t h e r  i n t e r e s t e d  p a r t i e s  w i t h  
i n f o r m a t i o n  o n  t h e i r  e n v i r o n m e n t a l  p e r f o r m a n c e " .  H o w e v e r  a n n e x  III,  c l a u s e  3 . 6  o f  t h e  
s a m e  r e g u l a t i o n  s t a t e s  t h a t  " T h e  e n v i r o n m e n t a l  s t a t e m e n t  s h a l l  b e  m a d e  a c c e s s i b l e  t o  t h e  
p u b l i c " .  S o  t h e  p i c t u r e  r e g a r d i n g  m a k i n g  e n v i r o n m e n t a l  s t a t e m e n t s  p u b l i c  u n d e r  E M A S  is 
s o m e w h a t  c o n f u s e d  w i t h  t h e  a n n e x  s e e m i n g  t o  s t a t e  t h e  c a s e  in s t r o n g e r  t e r m s  t h a t  
p r e s e n t e d  in t h e  m a i n  b o d y  o f  t h e  r e g u l a t i o n .  T h i s  i n f o r m a t i o n ,  t h e r e f o r e ,  m a y  n o t  b e  
r e a d i l y  a v a i l a b l e  n o r  is it e a s y  t o  m a k e  c o m p a r i s o n s  b e t w e e n  d i f f e r e n t  o r g a n i s a t i o n s  in 
t e r m s  o f  e n v i  r o n m e n t a l  p e r f o r m a n c e .  O f  t h o s e  E M A S  s i t e s  t h a t  d o  m a k e  t h e i r  
e n v i r o n m e n t a l  s t a t e m e n t s  a v a i l a b l e ,  t h e  d a t a  m a y  b e  p r e s e n t e d  in d i f f e r e n t  f o r m a t s  a s  
E M A S  d o e s  n o t  s p e c i f y  a s t r u c t u r e  f o r  r e p o r t i n g  ( P r i e g o  &  P a l a c i o s ,  2 0 0 8 ) .
A  s t u d y  h a s  h i g h l i g h t e d  t h e  i m p o r t a n c e  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  i n d i c a t o r s  ( E P I s )  
w h i c h  a r e  d e f i n e d  a s  n u m e r i c a l  m e a s u r e s  t h a t  p r o v i d e  k e y  i n f o r m a t i o n  r e l a t e d  t o  
e n v i r o n m e n t a l  i s s u e s  ( H e n r i  &  J o u r n e a u l t ,  2 0 0 8 ) .  T h i s  is a k e y  c o m p o n e n t  o f  m e a s u r i n g  a n d  
c o m m u n i c a t i n g  e n v i r o n m e n t a l  p e r f o r m a n c e .  H e n r i  &  J o u r n e a u l t  ( 2 0 0 8 )  m e n t i o n  f o u r  
d i m e n s i o n s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  t h a t  E P I s  s h o u l d  m e a s u r e  a n d  t h e s e  a r e :  i n t e r n a l ;  
e x t e r n a l ,  p r o c e s s  a n d  r e s u l t .  F o r  t h e  p u r p o s e s  o f  t h e i r  s t u d y ,  t h e y  u t i l i s e d  t w o
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c l a s s i f i c a t i o n s :  1 .  F i n a n c i a l  a n d  n o n - f i n a n c i a l  i n d i c a t o r s  a n d  2 .  I S O  1 4 0 3 1  g u i d e l i n e s .  T h e  
u s e s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  i n d i c a t o r s  e x a m i n e d  w e r e :
•  T o  m o n i t o r  c o m p l i a n c e  w i t h  e n v i r o n m e n t a l  p o l i c i e s  a n d  r e g u l a t i o n
•  T o  m o t i v a t e  c o n t i n u o u s  i m p r o v e m e n t
•  T o  p r o v i d e  d a t a  f o r  i n t e r n a l  d e c i s i o n  m a k i n g
•  T o  p r o v i d e  d a t a  f o r  e x t e r n a l  r e p o r t i n g
T h i s  s t u d y  c o n c l u d e d  t h a t  t h e  i m p o r t a n c e  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  i n d i c a t o r s  is 
a s s o c i a t e d  w i t h  f i r m s  t h a t :
•  h a v e  a m o r e  a c t i v e  e n v i r o n m e n t a l  s t r a t e g y ;
•  a r e  I S O  1 4 0 0 1  c o m p l i a n t ;
•  a r e  l a r g e r ;
•  a r e  p u b l i c a l l y  q u o t e d .
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2.9 Environm ental M anagement Systems under fire
W h e n  s t u d y i n g  l i t e r a t u r e  a v a i l a b l e  o n  v a r i o u s  t y p e s  o f  E M S ,  it b e c o m e s  a p p a r e n t  t h a t  a l o t  
o f  t h e  c o m m e n t  is o f  a n e g a t i v e  n a t u r e  o r  a t  b e s t  e x t r e m e l y  s c e p t i c a l .  T h i s  is p a r t i c u l a r l y  
n o t i c e a b l e  w h e n  r e v i e w i n g  v a r i o u s  E N D S  r e p o r t s .  T h e s e  r e p o r t s  e m a n a t e  f r o m  t h e  
E n v i r o n m e n t a l  D a t a  S e r v i c e s  w h i c h  is a r e p u t a b l e  s o u r c e .  S o m e  o f  t h e  E N D S  s u r v e y s  a r e  
c a r r i e d  o u t  in c o n j u n c t i o n  w i t h  t h e  I n s t i t u t e  o f  E n v i r o n m e n t a l  M a n a g e m e n t  a n d  A s s e s s m e n t  
( I E M A )  a n d  t h e  E n v i r o n m e n t  A g e n c y  in E n g l a n d  a n d  W a l e s  w h i c h  a d d s  t o  its c r e d i b i l i t y  a s  a 
s o u r c e .
2.9.1 FSC
O n e  r e p o r t  ( E N D S ,  D e c e m b e r  2 0 0 7 )  h i g h l i g h t e d  t h e  c a s e  o f  a n  E M S  t h a t  is t a r g e t e d  a t  a 
s p e c i f i c  a r e a  a n d  h a s  h a d  a r e l a t i v e l y  g o o d  p r e s s  a n d  is r e g a r d e d  a s  a g o o d  e x a m p l e  o f  a n  
e f f e c t i v e  E M S ,  v i z .  t h e  F o r e s t  S t e w a r d s h i p  C o u n c i l  ( F S C )  S c h e m e .
T h i s  s c h e m e  w a s  s e t  u p  in 1 9 9 3  a n d  is r e g a r d e d  a s  t h e  m o s t  r o b u s t  f o r e s t r y  s t a n d a r d  in 
e x i s t e n c e .  B u t  it  h a s  b e e n  c l a i m e d  in t h i s  r e p o r t  t h a t  s o m e  o f  t h e  c e r t i f i c a t i o n  c o m p a n i e s  
a u d i t i n g  a g a i n s t  t h e  F S C ' s  p r i n c i p l e s  h a v e  b e e n  p u t t i n g  c o m m e r c i a l  i n t e r e s t s  t o  t h e  f o r e  t o  
t h e  d e t r i m e n t  o f  t h e  s c h e m e  in o r d e r  t o  i n c r e a s e  t h e i r  m a r k e t  s h a r e .  T h e  e n d  r e s u l t ,  it  is 
a r g u e d ,  is t h a t  c o n s u m e r s  a n d  o r g a n i s a t i o n s  a r e  b u y i n g  p r o d u c t s  w i t h  t h e  F S C  l o g o  a n d  
t h e s e  p r o d u c t s  a r e  d e r i v e d  f r o m  c o m p a n i e s  t h a t  h a v e  p r a c t i c e s  t h a t  a r e  d a m a g i n g  t o  
f o r e s t s .
T h e  u p t a k e  o f  t h e s e  s c h e m e s  h a s  b e e n  r e l a t i v e l y  l o w  a t  8% o f  g l o b a l  f o r e s t s  c e r t i f i e d  a n d  
8 5 %  o f  t h i s  a r e a  is in t h e  n o r t h e r n  h e m i s p h e r e  w h e r e a s  d a m a g i n g  f o r e s t r y  p r a c t i c e s  a r e  
m o r e  l i k e l y  in t h e  d e v e l o p i n g  w o r l d .
W h i l e  t h e  F S C  o p e r a t e s  t h e  m o s t  w e l l  k n o w n  a n d  r e s p e c t e d  f o r e s t  c e r t i f i c a t i o n  s c h e m e ,  
s o m e  h a v e  q u e s t i o n e d  t h e  g r o u p ' s  c o m m e r c i a l  r e l a t i o n s h i p s  w i t h  c e r t i f i c a t i o n  b o d i e s  a n d  
a l s o  t h e  n e e d  t o  k e e p  p a c e  w i t h  t h e  d e m a n d  f o r  F S C  c e r t i f i e d  t i m b e r  p r o d u c t s .  S o m e  h a v e
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i d e n t i f i e d  t h e  p r o b l e m  o f  v a r i a b l e  a u d i t i n g  w i t h  t h e  b i g  U S  a n d  E u r o p e a n  c e r t i f i c a t i o n  b o d i e s  
s u b c o n t r a c t i n g  t o  l o c a l  c o m p a n i e s .
2.9.2 N on-com pliance issues
A n o t h e r  p o p u l a r  t o p i c  in E N D S  r e p o r t s  is t h e  i s s u e  o f  c o m p a n i e s  w h o  h a v e  a n  E M S  a n d  w h o  
c a u s e  p o l l u t i o n .  V a r i o u s  E N D S  r e p o r t s  h a v e  h i g h l i g h t e d  t h i s  t o p i c  w i t h  t i t l e s  s u c h  as:
•  C h e m i c a l s  f i r m  f i n e d  f o r  " d e l i b e r a t e "  p o l l u t i o n
•  " I n c r e d i b l y  p o l l u t i n g "  l ea k s  c o s t  c h e m i c a l s  m a n u f a c t u r e r  £ 1 8 0 , 0 0 0
•  B P ' s  g r e e n  i m a g e  t a k e s  a b a t t e r i n g
A  c o m m o n  t h e m e  in t h e s e  r e p o r t s  is t h a t  t h e s e  o r g a n i s a t i o n s  w h i c h  a r e  c e r t i f i e d  t o  a n  
e n v i r o n m e n t a l  s t a n d a r d  c a n  still c a u s e  p o l l u t i o n .  G r o s v e n o r  C h e m i c a l s  w a s  f i n e d  £ 8 , 0 0 0  f o r  
o p e r a t i n g  its p l a n t  n e a r  H u d d e r s f i e l d  w h i l e  ai r  p o l l u t i o n  a b a t e m e n t  e q u i p m e n t  w a s  n o t  
w o r k i n g  ( E N D S ,  A u g u s t  2 0 0 7 ) .  T h e  c o m p a n y  a d m i t t e d  t o  f a i l i n g  t o  m a i n t a i n  e q u i p m e n t  in 
g o o d  w o r k i n g  c o n d i t i o n .  A n  e n v i r o n m e n t  a g e n c y  i n s p e c t o r  f o u n d  a s c r u b b e r  n o t  w o r k i n g  
a n d  u n d e r  r e p a i r  a n d  t h e  p i e c e  o f  e q u i p m e n t  h a d  n o t  b e e n  w o r k i n g  f o r  t w e l v e  d a y s .  T h e  
c o m p a n y  h a d  n o t  f i t t e d  a l a r m s  t o  all o f  its s c r u b b e r  s y s t e m s .  T h e  c o m p a n y  h a d  b e e n  
c e r t i f i e d  t o  t h e  I S O  1 4 0 0 1  s i n c e  2 0 0 3  a n d  t h e  r e p o r t  c o n c l u d e d  t h a t  t h i s  w a s  a f u r t h e r  b l o w  
t o  t h e  c r e d i b i l i t y  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s .
In a n o t h e r  c a s e ,  t h a t  o f  R o b i n s o n  B r o t h e r s  w h i c h  is a n  i n d e p e n d e n t  s p e c i a l i t y  o r g a n i c  
c h e m i c a l  m a n u f a c t u r e r ,  t h e  c o m p a n y  w a s  f i n e d  £ 6 3 , 0 0 0  w i t h  c o s t s  in e x c e s s  o f  £ 1 2 0 , 0 0 0  
( E N D S ,  J u n e  2 0 0 7 ) .  T h e  E n v i r o n m e n t  A g e n c y  f o u n d  l e a k s  o f  c h e m i c a l s  t o  c a n a l s ,  d e a t h s  o f  
u p  t o  2 , 0 0 0  f i s h ,  e f f l u e n t  l e a k i n g  f r o m  a n  e f f l u e n t  p i t  a n d  C C T V  r e v e a l e d  m o r e  t h a n  9 0  
s e c t i o n s  o f  b r o k e n  o r  d i s p l a c e d  d r a i n a g e  p i p e s .
B i g g e r  o r g a n i s a t i o n s  h a v e  a l s o  h a d  c o m p l i a n c e  i s s u e s  a s  in t h e  c a s e  o f  B P  ( E N D S ,  S e p t e m b e r  
2 0 0 0 ) .  A n  i n c i d e n t  a t  t h e  G r a n g e m o u t h  f a c i l i t y  i n c l u d e d  l a r g e  s m o k y  e m i s s i o n s ,  a s t e a m  l i n e  
b u r s t i n g  a n d  a m a j o r  f i r e  a t  a c a t a l y t i c  c r a c k i n g  u n i t .  A t  a n o t h e r  s i t e ,  S u l l o m  V o e ,  t h e r e  
w e r e  a n u m b e r  o f  s m o k y  f l a r i n g  i n c i d e n t s  a s  w e l l  as e x c e e d a n c e s  o f  t h e  oil  c o n t e n t  o f  t h e
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s i t e ' s  e f f l u e n t  d i s c h a r g e .  T h e  S c o t t i s h  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  i n f o r m e d  t h e  
c o m p e t e n t  b o d y ,  t h e  I n s t i t u t e  o f  E n v i r o n m e n t a l  M a n a g e m e n t  a n d  A s s e s s m e n t  ( I E M A ) ,  
a b o u t  t h e s e  e x c e e d a n c e s  a n d  t h e  I E M A  d e c i d e d  t o  s u s p e n d  t h e  s i t e ' s  r e g i s t r a t i o n  w i t h  t h e  
E M A S  s c h e m e  w h i c h  w a s  t h e  f i r s t  t i m e  t h i s  h a d  h a p p e n e d  in t h e  U n i t e d  K i n g d o m .  T h e  
r e g i s t r a t i o n  w h i c h  w a s  r e m o v e d  in M a y  2 0 0 0  w a s  r e s t o r e d  in A u g u s t  o f  t h e  s a m e  y e a r .  T h e  
c o m p a n y ' s  oi l  r e f i n e r y  a t  G r a n g e m o u t h  is c e r t i f i e d  t o  I S O  1 4 0 0 1  a n d  t h e  E N D S  r e p o r t  r a i s e d  
d o u b t s  o v e r  t h e  m e r i t s  o f  its c e r t i f i e d  s t a t u s .
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2.10 Summary
In t h i s  r e v i e w  o f  t h e  r e l e v a n t  l i t e r a t u r e  in r e l a t i o n  t o  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  
t h e  o r i g i n  a n d  e v o l u t i o n  o f  t h e s e  s c h e m e s  h a s  b e e n  e x a m i n e d  a n d  a l s o  t h e i r  s t r e n g t h s  a n d  
w e a k n e s s e s  a n d  t h e i r  r o l e  in i m p r o v i n g  e n v i r o n m e n t a l  p e r f o r m a n c e .  T h e  p i c t u r e  t h a t  
e m e r g e s  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  is t h a t  t h e s e  c a n  b e  w o r t h w h i l e  a n d  t h e  
c o n s e n s u s  s e e m s  t o  s u g g e s t  t h a t  a n  o r g a n i s a t i o n  o p e r a t i n g  a n  E M S  is b e t t e r  t h a n  h a v i n g  n o  
e n v i r o n m e n t a l  s y s t e m .
T h e  n e x t  l e v e l  u p  f r o m  o p e r a t i n g  a n  E M S  is t o  h a v e  t h e  E M S  c e r t i f i e d  b y  a n  a c c r e d i t e d  
c e r t i f i c a t i o n  c o m p a n y  w h i c h  m a y  b r i n g  a d d e d  c o n f i d e n c e  t o  t h e  s y s t e m .  M e a s u r i n g  t h e  
i m p a c t  o f  a n  E M S  in a n  o r g a n i s a t i o n  s e e m s  t o  b e  a d i f f i c u l t  t a s k  w i t h  m a n y  o r g a n i s a t i o n s  
a b l e  t o  t r a c k  s o m e  e n v i r o n m e n t a l  i m p r o v e m e n t s  e . g .  w a s t e  r e d u c t i o n  b u t  u n a b l e  t o  
m o n i t o r  o t h e r  l ess t a n g i b l e  m e a s u r e s .
O t h e r  e v i d e n c e  h a s  h i g h l i g h t e d  c o m p l i a n c e  i s s u e s  f o r  s o m e  o r g a n i s a t i o n s  o p e r a t i n g  a n  E M S  
b u t  p e r h a p s  t h e  e x p e c t a t i o n  t h a t  all o r g a n i s a t i o n s  o p e r a t i n g  E M S s  w o u l d  h a v e  z e r o  
c o m p l i a n c e  i s s u e s  is u n r e a l i s t i c .
In t h i s  d i s s e r t a t i o n  a n  a t t e m p t  wi l l  b e  m a d e  t o  e x a m i n e  t h e  u s e  o f  i n d i c a t o r s  f o r  i d e n t i f y i n g  
t h e  b e n e f i t s  o f  i m p l e m e n t i n g  E M S s  w h i c h  in t u r n  c a n  l e a d  t o  g r e a t e r  c o n f i d e n c e  in E M S s  as 
t h e r e  a p p e a r s  t o  b e  a d e f i c i e n c y  a n d  l ack o f  c o n s i s t e n c y  in t h i s  a r e a .
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3 Research
3.1 Introduction
A s  i n d e n t i f i e d  in t h e  i ni t i al  l i t e r a t u r e  r e s e a r c h  f o r  t h i s  d i s s e r t a t i o n ,  t h e r e  is s o m e  c o n f u s i o n  
a m o n g  t h e  u s e r s  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s ,  r e g u l a t o r s ,  c e r t i f i e r s ,  
a c c r e d i t a t i o n  b o d i e s  a n d  t h e  g e n e r a l  p u b l i c  as t o  t h e  a f f e c t  a n d  w o r t h  o f  i m p l e m e n t i n g  s u c h  
s y s t e m s .  T h i s  is d i s c e r n i b l e  w h e n  r e a d i n g  t h e  r e l a t e d  l i t e r a t u r e  a n d  e x a m i n i n g  t h e  a c t i o n s  o f
r e g u l a t o r s  w h e n  d e t e r m i n i n g  t h e  l e v e l  o f  m o n i t o r i n g  r e q u i r e d .
F o r  r e s e a r c h  p u r p o s e s  in c a r r y i n g  o u t  t h i s  d i s s e r t a t i o n  it w a s  d e c i d e d  t o  t a k e  a t h r e e -  
s t r a n d e d  a p p r o a c h  a n d  c o n c e n t r a t e  e f f o r t s  in t h e  f o l l o w i n g  a r e a s :
1 .  I n t e r v i e w  w i t h  a n  e n v i r o n m e n t a l  m a n a g e r
2 .  S u r v e y  o f  u s e r s  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s
3 .  R e v i e w  o f  e n v i r o n m e n t a l  s t a t e m e n t s  o f  c o m p a n i e s  t h a t  a r e  E M A S  r e g i s t e r e d
A s  a s t a r t i n g  p o i n t  f o r  t h e  r e s e a r c h  in t h i s  a r e a ,  a n  i n t e r v i e w  w i t h  a n  e n v i r o n m e n t a l  
m a n a g e r  f r o m  a  l a r g e  m u l t i n a t i o n a l  c o m p a n y  w a s  c o n d u c t e d .  T h i s  a l l o w e d  f o r  t h e  
f o r m a t i o n  o f  s o m e  i ni t i a l  i m p r e s s i o n s  r e g a r d i n g  E M S s  f r o m  t h e  p o i n t  o f  v i e w  o f  o n e  
o p e r a t i n g  a n  E M S  a n d  a l l o w e d  f o r  t h e  c o l l e c t i o n  o f  s o m e  p r e l i m i n a r y  v i e w s  o n  t h e  t o p i c .
T h i s  w a s  a l s o  a n  a i d  t o  t h e  c o n s t r u c t i o n  o f  t h e  s u r v e y  t h a t  c o n s t i t u t e d  t h e  s e c o n d  p a r t  o f  t h e  
r e s e a r c h .  T h e  s u r v e y  w a s  t a r g e t e d  a t  t h o s e  o p e r a t i n g  a n  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m  a n d  t h e  o v e r a l l  a i m  o f  t h e  d i s s e r t a t i o n  a n d  t h e  o u t c o m e  o f  t h e  l i t e r a t u r e  r e s e a r c h  
s h a p e d  t h e  f o r m a t i o n  o f  t h e  s u r v e y  in t e r m s  o f  q u e s t i o n s .  I n t h e  t h i r d  p a r t  o f  t h i s  
d i s s e r t a t i o n  t h e  f i n d i n g s  f r o m  p a r t  1  a n d  2 w e r e  a p p l i e d  t o  e n v i r o n m e n t a l  s t a t e m e n t s  o f  
s o m e  o r g a n i s a t i o n s  t h a t  w e r e  r e g i s t e r e d  a s  E M A S  s i t e s .
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3.2 Interview  w ith Environmental Manager
3.2.1 Introduction
It w a s  d e c i d e d  t h a t  it w o u l d  b e  b e n e f i c i a l  t o  t h i s  r e s e a r c h  f o r  t h i s  d i s s e r t a t i o n  t o  i n t e r v i e w  
a n  e n v i r o n m e n t a l  m a n a g e r  o f  a f a c i l i t y  t h a t  o p e r a t e s  a s y s t e m  s u c h  a s  I S O  1 4 0 0 1  o r  E M A S .
3.2.2 Methodology
A  p h o n e  i n t e r v i e w  w a s  c o n d u c t e d  w i t h  a m a n a g e r  a n d  t h i s  w a s  a b r o a d  b a s e d  i n t e r v i e w  t o  
e s t a b l i s h  t h e  v i e w s  o f  t h e  m a n a g e r  o n  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  a s  a c o n c e p t  as 
t h e r e  h a v e  b e e n  s o m e  v i e w s  e x p r e s s e d  t h a t  h a v e  s o u g h t  t o  q u e s t i o n  t h e  v a l i d i t y  o f  a 
s y s t e m s  b a s e d  a p p r o a c h .  F u r t h e r m o r e ,  t h e  v i e w s  o f  t h e  e n v i r o n m e n t a l  m a n a g e r  w e r e  
s o u g h t  o n  t h e  v a l u e  o f  e n v i r o n m e n t a l  r e p o r t i n g  a n d  h o w  it  w a s  p o s s i b l e  t o  m e a s u r e  
e n v i r o n m e n t a l  i m p r o v e m e n t s  ( o r  t h e  c o n v e r s e ) .
3.2.3 Research
T h e  i n t e r v i e w  w a s  c o n d u c t e d  o n  t h e  2 6 th J a n u a r y  2 0 0 9  f r o m  1 4 . 4 0  t o  1 5 . 3 0  w i t h  t h e  
E n v i r o n m e n t a l  H e a l t h  a n d  S a f e t y  M a n a g e r  o f  a n  o r g a n i s a t i o n  l o c a t e d  in I r e l a n d .  T h e  
c o m p a n y  w h e r e  t h i s  p e r s o n  w o r k s  h a s  b o t h  I S O  1 4 0 0 1 : 2 0 0 4  c e r t i f i c a t i o n  a n d  is a l s o  a 
r e g i s t e r e d  E M A S  s i t e .
O p e n  q u e s t i o n s  w e r e  a s k e d  a b o u t  d i f f e r e n t  e l e m e n t s  o f  E M S s  a n d  t h e  i n t e r v i e w e e  w a s  
g i v e n  a n  o p p o r t u n i t y  t o  r e s p o n d .
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3.2.4 Results
T h e  r e s u l t s  o f  t h e  i n t e r v i e w  w i t h  t h e  e n v i r o n m e n t a l  m a n a g e r  a r e  p r e s e n t e d  in t h i s  s e c t i o n .  
E a c h  b u l l e t  p o i n t  r e p r e s e n t s  t h e  b r o a d  q u e s t i o n  o r  d i s c u s s i o n  p o i n t  p u t  t o  t h e  m a n a g e r  a n d  
t h e  v i e w s  e x p r e s s e d  b y  t h e  m a n a g e r  f o l l o w  u n d e r n e a t h .
• Project based versus a systems approach
T h e  i n t e r v i e w  b e g a n  b y  a s k i n g  a b o u t  a p r o j e c t  b a s e d  a p p r o a c h  t o  e n v i r o n m e n t a l  
c h a l l e n g e s  a s  o p p o s e d  t o  t a k i n g  a s y s t e m s  a p p r o a c h .  T h e  i n t e r v i e w e e  e x p r e s s e d  t h e  
o p i n i o n  t h a t  a p r o j e c t  b a s e d  a p p r o a c h  w o u l d  o n l y  w o r k  f o r  e s t a b l i s h i n g  o b j e c t i v e s  
a n d  t a r g e t s  a n d  t h a t  a l t h o u g h  it m i g h t  b e  p o s s i b l e  t o  d e m o n s t r a t e  t h a t  
c o n c e n t r a t i o n  l e v e l s  o f  a p o l l u t a n t  w e r e  w i t h i n  e x c e e d a n c e  l e v e l s ,  t h e  u n d e r l i n i n g  
t r e n d  a n a l y s i s  w o u l d  b e  a b s e n t .  F o r  i n s t a n c e ,  t o t a l  m a s s  e m i s s i o n s  c o u l d  h a v e  
g r e a t l y  i n c r e a s e d  b u t  t h i s  w o u l d  n o t  b e  v i s i b l e .  U t i l i s i n g  a t r e n d  a n a l y s i s  c o m p a r i n g  
w i t h  o t h e r  y e a r s  wi l l  d e m o n s t r a t e  s u c h  a n  i n c r e a s e  h a s  t a k e n  p l a c e .
M e a s u r i n g  v a r i a b l e  o u t p u t s  is a d y n a m i c  p r o c e s s  a n d  a c h a n g e  o f  p e r s o n n e l  d u r i n g  
t h e  m o n i t o r i n g  p e r i o d  c o u l d  h a v e  a n  i m p a c t  a n d  a v e r a g e d  f i g u r e s  w o u l d  p o t e n t i a l l y  
m i s s  t h  is l i n k a g e  w h e r e a s  a t o t a l  m a s s  e m i s s i o n s  f i g u r e  w o u l d  e n a b l e  t h i s  p r o b l e m  t o  
b e  d e t e c t e d .
Y o u  m a y  a l s o  b e  m e e t i n g  r e g u l a t o r y  l i m i t s  b u t  a g a i n  t o t a l  e m i s s i o n s  m a y  h a v e  
i n c r e a s e d  a n d  t r e n d i n g  r e s u l t s  w o u l d  i d e n t i f y  t h i s .
• Review of environmental aspects
T h i s  is c o n d u c t e d  e v e r y  y e a r  a n d  t h i s  w o u l d  n o t  h a p p e n  w i t h  a p r o j e c t  b a s e d  
a p p r o a c h  w h i c h  w o u l d  b e  v i e w e d  as a w e a k n e s s  o r  d i s a d v a n t a g e .
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•  Small organisations
A  p r o j e c t  b a s e d  a p p r o a c h  m a y  w o r k  in s o m e  w a y  in a  s m a l l  o r g a n i s a t i o n .
• EMAS and Integrated Pollution Prevention and Control licence requirements
T h e s e  b o t h  r e q u i r e  t h e  p r o d u c t i o n  o f  a n  a n n u a l  r e p o r t  a n d  t h i s  w a s  h i g h l i g h t e d  as a n  
a d v a n t a g e  o f  t h e s e  t y p e s  o f  a p p r o a c h .  It w a s  i d e n t i f i e d  t h a t  u n d e r  E M A S  t h e  f i g u r e s  
p r o d u c e d  a r e  v e r i f i e d  b y  a t h i r d  p a r t y  a n d  t h a t  t h i s  w a s  t h e  o n l y  b e n e f i t  o f  E M A S  
o v e r  I S O  1 4 0 0 1 .  I n d e p e n d e n t  v e r i f i c a t i o n  a d d s  c r e d e n c e  t o  t h e  f i g u r e s  a n d  t h e  
m a n a g e r  i n t e r v i e w e d  a l s o  f e l t  m o r e  c o n f i d e n t  a b o u t  t h e i r  i n c l u s i o n  f o r  c o r p o r a t e  
r e p o r t i n g  p u r p o s e s  p o s t  i n d e p e n d e n t  v e r i f i c a t i o n
3.2.5 Discussion
T h e  m a n a g e r  i n t e r v i e w e d  i d e n t i f i e d  t h a t  t h e r e  w a s  a d e f i n i t e  a d v a n t a g e  in i m p l e m e n t i n g  a 
s y s t e m s  b a s e d  a p p r o a c h  t o  e n v i r o n m e n t a l  m a n a g e m e n t  r a t h e r  t h a n  i m p l e m e n t i n g  p r o j e c t s  
t o  a d d r e s s  s p e c i f i c  a r e a s  o f  e n v i r o n m e n t a l  c o n c e r n .
O n e  o f  t h e  a r e a s  t h a t  t h e  i n t e r v i e w e e  h i g h l i g h t e d  w a s  t h e  p r o b l e m  o f  b e i n g  l e g a l l y  
c o m p l i a n t  b u t  w i t h  m a s s  e m i s s i o n s  i n c r e a s i n g  g r e a t l y  f r o m  o n e  y e a r  t o  t h e  n e x t .  O n e  o f  t h e  
p r o b l e m s  i d e n t i f i e d  in E N D S  r e p o r t s  ( E N D S ,  S e p t e m b e r  2 0 0 0 ) /  ( E N D S ,  J u n e  2 0 0 7 )  w a s  w h e r e  
c o m p a n i e s  e x c e e d e d  l i m i t s  a n d  t h i s  h a s  b e e n  a m a j o r  c r i t i c i s m  o f  E M S s  w i t h  t h i s  a r g u m e n t  
s u g g e s t i n g  y o u  c a n  b e  c e r t i f i e d  t o  a n  E M S  y e t  y o u  m a y  h a v e  c o m p l i a n c e  p r o b l e m s .  T h e  
c o r o l l a r y  o f  t h i s ,  a s  s u g g e s t e d  b y  t h e  i n t e r v i e w e e ,  w a s  t h a t  y o u  m a y  a l w a y s  b e  c o m p l i a n t  
b u t  y o u r  t o t a l  m a s s  e m i s s i o n s  m a y  b e  g r e a t l y  i n c r e a s i n g  a n d  t h u s  t h e  t o t a l  e n v i r o n m e n t a l  
l o a d  m a y  b e  g r e a t e r .
T h e  c o m p l e x  n a t u r e  o f  e n v i r o n m e n t a l  m o n i t o r i n g  w a s  a l s o  i d e n t i f i e d  b y  t h e  i n t e r v i e w e e  a s  a 
f a c t o r  in c h o o s i n g  a s y s t e m s  b a s e d  a p p r o a c h  w i t h  t o t a l  m a s s  e m i s s i o n s  h e l p i n g  t o  i d e n t i f y  if 
t h e r e  w e r e ,  f o r  i n s t a n c e ,  p r o b l e m s  w i t h  t h e  m o n i t o r i n g  s t a f f .
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R e v i e w i n g  e n v i r o n m e n t a l  a s p e c t s  o n  a y e a r l y  b a s i s  is a r e q u i r e m e n t  o f  t h e  E M S s  o p e r a t e d  
b y  t h i s  e n v i r o n m e n t a l  m a n a g e r  a n d  t h i s  w a s  s e e n  a s  a b e n e f i t  in t h a t  n e w  e n v i r o n m e n t a l  
a s p e c t s  s h o u l d  b e  m o r e  e a s i l y  i d e n t i f i e d .
T h e  f i n a l  a r e a  t h a t  t h e  i n t e r v i e w e e  f o c u s e d  o n  w a s  e n v i r o n m e n t a l  r e p o r t i n g  a n d  h i g h l i g h t e d  
a d v a n t a g e s  b e t w e e n  d i f f e r e n t  s y s t e m s  b a s e d  a p p r o a c h e s .  T h e  p r o d u c t i o n  o f  a n  a u d i t a b l e  
s e t  o f  f i g u r e s  w a s  s e e n  as a m a j o r  a d v a n t a g e  o f  E M A S  o v e r  I S O  1 4 0 0 1 .  T h i s  a s p e c t  o f  E M A S  
is h i g h l i g h t e d  in c l a u s e  1 2  o f  R e g u l a t i o n  7 6 1 / 2 0 0 1  o f  t h e  E u r o p e a n  P a r l i a m e n t :
" T h e  t r a n s p a r e n c y  a n d  c r e d i b i l i t y  o f  o r g a n i s a t i o n s  i m p l e m e n t i n g  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m s  a r e  e n h a n c e d  w h e n  t h e i r  m a n a g e m e n t  s y s t e m ,  a u d i t  p r o g r a m m e  a n d  
e n v i r o n m e n t a l  s t a t e m e n t  a r e  e x a m i n e d  t o  v e r i f y  t h a t  t h e y  m e e t  t h e  r e l e v a n t  r e q u i r e m e n t s  
o f  t h i s  R e g u l a t i o n  a n d  w h e n  t h e  e n v i r o n m e n t a l  s t a t e m e n t  a n d  its s u b s e q u e n t  u p d a t e s  a r e  
v a l i d a t e d  b y  a c c r e d i t e d  e n v i r o n m e n t a l  v e r i f i e r s " .
3.2.6 Summary
A  s y s t e m  b a s e d  a p p r o a c h  w a s  p r e f e r r e d  b y  t h e  e n v i r o n m e n t a l  m a n a g e r  i n t e r v i e w e d .  It w a s  
a c c e p t e d  t h a t  f o r  s m a l l  o r g a n i s a t i o n s  a p r o j e c t  b a s e d  a p p r o a c h  m a y  b e  p o s s i b l e .
C o m p l i a n c e  is n o t  a l w a y s  a c o m p r e h e n s i v e  i n d i c a t o r  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  a n d  it 
d o e s  n o t  r e p r e s e n t  t h e  c o m p l e t e  p i c t u r e  o f  w h a t  is h a p p e n i n g  w i t h i n  a n  o r g a n i s a t i o n .  
E n v i r o n m e n t a l  r e p o r t i n g  a n d  t h e  p r o d u c t i o n  o f  v e r i f i a b l e  f i g u r e s  a r e  a m a j o r  b e n e f i t  a n d  
a d v a n t a g e  o f  p a r t i c i p a t i o n  in E M A S .  It m u s t  b e  r e c o g n i s e d  t h a t  t h e  i n t e r v i e w  c o n d u c t e d  in 
t h i s  s e c t i o n  w a s  w i t h  o n e  i n d i v i d u a l  a n d  m e r e l y  p r o v i d e s  a s n a p s h o t  o f  a v i e w p o i n t  o f  a n  
e n v i r o n m e n t a l  m a n a g e r .
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3.3 Survey of users of environm ental m anagem ent system s
3.3.1 Introduction
A  s u r v e y  w a s  c h o s e n  a s a m e a n s  o f  g a t h e r i n g  i n f o r m a t i o n  a b o u t  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m s  a s  b o t h  a w a y  o f  f i n d i n g  o u t  a b o u t  a t t i t u d e s  g e n e r a l l y  a n d  a l s o  
s p e c i f i c a l l y  a b o u t  t h e  m e a n s  o f  m e a s u r i n g  e n v i r o n m e n t a l  p e r f o r m a n c e  t h r o u g h  t h e  u s e  o f  
i n d i c a t o r s .
A  l a r g e  s a m p l e  w a s  c h o s e n  f r o m  o r g a n i s a t i o n s :
1 .  T h a t  h a d  s u b m i t t e d  a p p l i c a t i o n s  t o  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  in 
I r e l a n d  f o r  l i c e n c e s  f o r  w a s t e  a n d  i n t e g r a t e d  p o l l u t i o n  p r e v e n t i o n  c o n t r o l  ( I P P C )
2 .  T h a t  w e r e  r e g i s t e r e d  as E M A S  si t es in I r e l a n d ,  U K ,  N e t h e r l a n d s  a n d  G e r m a n y
3 .  T h a t  w e r e  a c c e s s e d  v i a  s o m e  p e r s o n a l  c o n t a c t s
T h e  s u r v e y  w a s  t a r g e t e d  a t  g r o u p s  w h o  w o u l d  b e  l i k e l y  t o  o p e r a t e  a n  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m  a n d  t h i s  w o u l d  c o v e r  I S O  1 4 0 0 1 ,  E M A S  a n d  s y s t e m s  o u t s i d e  o f  t h e s e  
t w o  s u c h  a s c o r p o r a t e  s y s t e m s  u n i q u e  t o  i n d i v i d u a l  o r g a n i s a t i o n s .
3.3.2 Methodology
A s  m e n t i o n e d  i n t h e  i n t r o d u c t i o n  t o  t h i s  s e c t i o n  a s u r v e y  w a s  c h o s e n  a s  t h e  m a i n  w a y  o f  
g a t h e r i n g  d a t a  o n  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s  f r o m  t h e  p o i n t  o f  v i e w  o f  t h e  u s e r .
A n  o n - l i n e  f a c i l i t y  c a l l e d  S u r v e y M o n k e y  w a s  u s e d  f o r  t h e  p u r p o s e  o f  c o n d u c t i n g  t h i s  s u r v e y .  
T h i s  s i t e  a l l o w e d  f o r  t h e  c r e a t i o n  o f  a s u r v e y  t h a t  c o u l d  b e  d i s t r i b u t e d  e l e c t r o n i c a l l y  t o  t h e  
t a r g e t  p o p u l a t i o n .  T h e  i n d i v i d u a l s  t a k i n g  p a r t  c o u l d  n a v i g a t e  t h r o u g h  t h e  s u r v e y  b y  c l i c k i n g  
v a r i o u s  o p t i o n s  a n d  t h e  o p t i o n s  a l s o  a l l o w e d  f o r  t h e  i n s e r t i o n  o f  f r e e  t e x t  o n  m a n y  o f  t h e  
q u e s t i o n s .
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In o r d e r  t o  d i s t r i b u t e  t h e  s u r v e y  e l e c t r o n i c a l l y  it w a s  n e c e s s a r y  t o  o b t a i n  t h e  e m a i l  
a d d r e s s e s  o f  t h e  i n t e n d e d  r e c i p i e n t s .  T h i s  w a s  p o s s i b l e  f o r  t h e  g r o u p i n g s  a s  f o l l o w s :
1 .  T h o s e  a p p l y i n g  t o  t h e  E P A  a r e  r e q u i r e d  t o  c o m p l e t e  a n  a p p l i c a t i o n  f o r m  a n d  o n e  
o f  t h e  c o n t a c t  d e t a i l s  r e q u e s t e d  is a n  e m a i l  a d d r e s s .  T h i s  w a s  in m o s t  c a s e s  a n  
i d e n t i f i a b l e  p e r s o n  a n d  in o t h e r  c a s e s  it w a s  in t h e  f o r m a t  o f  ¡n f o @ a c m e . i e . T h e  
r o l e  o f  t h e  p e r s o n  w a s  a l s o  g i v e n  o n  m a n y  o f  t h e  f o r m s .  U s i n g  t h e  e m a i l  a d d r e s s  
o f  a n  i d e n t i f i a b l e  p e r s o n  a l l o w e d  f o r  t h e  t a r g e t i n g  o f  t h e  p e r s o n  w h o  w a s  l i k e l y  
t o  h a v e  t h e  m o s t  i n v o l v e m e n t  w i t h  t h e  E M S  w i t h i n  a p a r t i c u l a r  o r g a n i s a t i o n .
2 .  T h o s e  o r g a n i s a t i o n s  t h a t  a r e  l i st ed a s  E M A S  s i t e s  a r e  o n  a r e g i s t e r  m a i n t a i n e d  b y  
t h e  r e l e v a n t  c o m p e t e n t  a u t h o r i t y  in e a c h  E U  c o u n t r y .  T h e  r e g i s t e r s  f o r  I r e l a n d ,  
U K ,  N e t h e r l a n d s  a n d  G e r m a n y  w e r e  u s e d  t o  o b t a i n  e m a i l  a d d r e s s e s  a n d ,  as w i t h  
p o i n t  o n e ,  in m o s t  c a s e s  t h e  e m a i l  a d d r e s s  g i v e n  w a s  t h a t  o f  a n  i d e n t i f i a b l e  
p e r s o n .  T h e  f u l l  r e g i s t e r s  w e r e  u s e d  in t h e  c a s e  o f  I r e l a n d ,  U K  a n d  t h e  
N e t h e r l a n d s  a n d  in t h e  c a s e  o f  G e r m a n y  a s u b - s a m p l e  w a s  r a n d o m l y  c h o s e n .
3 .  A  s m a l l  n u m b e r  o f  p e r s o n a l  c o n t a c t s  w e r e  u t i l i s e d  a s  it w a s  p o s s i b l e  t o  t a r g e t  a 
n u m b e r  o f  o r g a n i s a t i o n s  a n d  n a m e d  i n d i v i d u a l s  b y  t h i s  m e t h o d .
T h e  t y p e  o f  q u e s t i o n s  p o s e d  in t h e  s u r v e y  r a n g e d  f r o m  q u e s t i o n s  t h a t  s o u g h t  t o  
i d e n t i f y  t h e  c o u n t r y  w h e r e  t h e  o r g a n i s a t i o n  w a s  l o c a t e d  t o  m o r e  c o m p l e x  m u l t i p l e  
c h o i c e  t y p e  q u e s t i o n s .  T h e s e  w e r e  w r i t t e n  u s i n g  t h e  L i k e r t  s c a l e  a s  a m o d e l  w i t h  a 
s c a l i n g  b a s e d  o n  q u e s t i o n s  r a t h e r  t h a n  a  s i m p l e  n u m b e r  s e r i e s  e . g .  r a t e  t h e  f o l l o w i n g  
f r o m  1  t o  5 .  T h e  L i k e r t  s c a l e  n e c e s s i t a t e s  t h e  u s e  o f  r e s p o n s e s  s u c h  a s :  s t r o n g l y  
d i s a g r e e ,  s l i g h t l y  d i s a g r e e ,  n e i t h e r ,  s l i g h t l y  a g r e e ,  s t r o n g l y  a g r e e .
A n  e x p l a n a t o r y  e m a i l  w a s  c i r c u l a t e d  w i t h  t h e  s u r v e y .  T h i s  e m a i l  w a s  c i r c u l a t e d  t o  all 
t h o s e  s u r v e y e d  e x c e p t  t h o s e  s u r v e y e d  in G e r m a n y  a n d  t h e y  a l s o  r e c e i v e d  a G e r m a n  
t r a n s l a t i o n  o f  t h e  e m a i l  c o n t e n t .
T h e  s u r v e y  w a s  t e s t e d  b e f o r e  u s e  t o  e n s u r e  t h a t  all o p t i o n s  w e r e  a v a i l a b l e .
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1 .  W h e r e  is y o u r  o r g a n i s a t i o n  l o c a t e d ?
2 .  D o  y o u  o p e r a t e  a n  E n v i r o n m e n t a l  M a n a g e m e n t  S y s t e m ?
3 .  H a v e  y o u  i m p l e m e n t e d  t h e  f o l l o w i n g ?
•  I S O  1 4 0 0 1
•  E M A S
•  O t h e r
4 .  D o  y o u  h a v e  e x t e r n a l  c e r t i f i c a t i o n / v e r i f i c a t i o n  o f  y o u r  E n v i r o n m e n t a l  
M a n a g e m e n t  S y s t e m ?
•  Y e s
•  N o
•  A p p l i c a t i o n  m a d e
•  D o n ' t  k n o w
•  O t h e r
5 .  Is t h e  c e r t i f i c a t i o n  b o d y  a c c r e d i t e d  b y  o n e  o f  t h e  f o l l o w i n g ?
•  I N A B
•  U K  A S
•  R v A
•  D A U
•  D o n ' t  k n o w
•  O t h e r
6 .  W h i c h  o f  t h e  f o l l o w i n g  s e c t o r s  d e s c r i b e  t h e  a c t i v i t i e s  o f  y o u r  o r g a n i s a t i o n ?
•  M a n u f a c t u r i n g
•  S e r v i c e
•  W a s t e
•  T r a n s p o r t
•  O t h e r
7 .  In r e l a t i o n  t o  i n d e p e n d e n t  c e r t i f i c a t i o n / v e r i f i c a t i o n  o f  y o u r  E n v i r o n m e n t a l  
M a n a g e m e n t  S y s t e m  c a n  y o u  r a t e  t h e  f o l l o w i n g  s t a t e m e n t s
( S t r o n g l y  D i s a g r e e  -  D i s a g r e e  -  N e i t h e r  -  A g r e e  -  S t r o n g l y  A g r e e )
The following is the list of the questions that was included in the survey:
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•  It g i v e s  c o n f i d e n c e  t h a t  w e  a r e  m e e t i n g  t h e  r e q u i r e m e n t s  o f  t h e  
r e l e v a n t  s t a n d a r d
•  It g i v e s  c o n f i d e n c e  w e  a r e  in c o m p l i a n c e  w i t h  l e g i s l a t i o n
•  It g i v e s  t o p  m a n a g e m e n t  c o n f i d e n c e  in e n v i r o n m e n t a l  p e r f o r m a n c e
•  It s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  o u r  c u s t o m e r s
8.  F r o m  y o u r  e x p e r i e n c e  o f  i m p l e m e n t i n g  a n  E n v i r o n m e n t a l  M a n a g e m e n t  
S y s t e m  p l e a s e  a n s w e r  t h e  f o l l o w i n g  q u e s t i o n s
( S t r o n g l y  D i s a g r e e  -  D i s a g r e e  -  N e i t h e r  -  A g r e e  -  S t r o n g l y  A g r e e )
•  I m p l e m e n t i n g  a n  E M S  h a s  a p o s i t i v e  i m p a c t  o n  e n v i r o n m e n t a l  
p e r f o r m a n c e
•  It is e a s y  t o  m e a s u r e  t h i s  i m p a c t
•  I m p a c t s  a r e  c o m m u n i c a t e d  t o  s e n i o r  m a n a g e m e n t
•  T h i s  i n f o r m a t i o n  is p u b l i c a l l y  a v a i l a b l e  in a n  e n v i r o n m e n t a l  s t a t e m e n t
•  I m p l e m e n t i n g  a n  E M S  i m p r o v e s  c o m p l i a n c e  w i t h  l e g i s l a t i o n
9 .  C a n  y o u  r a t e  t h e  f o l l o w i n g  p e r c e i v e d  b e n e f i t s  o f  r e p o r t i n g  a n d  
c o m m u n i c a t i n g  e n v i r o n m e n t a l  p e r f o r m a n c e
( N o t  I m p o r t a n t  -  S l i g h t l y  I m p o r t a n t  -  I m p o r t a n t  -  V e r y  I m p o r t a n t  -  E s s e n t i a l )
•  H e l p  a c h i e v e  e n v i r o n m e n t a l  p e r f o r m a n c e  c r i t e r i a
•  I n c r e a s e  a w a r e n e s s  a n d  d i a l o g u e
•  D e m o n s t r a t e  c o m m i t m e n t  a n d  e f f o r t s  t o  i m p r o v e  e n v i r o n m e n t a l  
p e r f o r m a n c e
•  P r o v i d e  a m e c h a n i s m  t o  r e s p o n d  t o  c o n c e r n s  a n d  q u e s t i o n s  a b o u t  
e n v i r o n m e n t a l  a s p e c t s
1 0 .  In e v a l u a t i n g  y o u r  e n v i r o n m e n t a l  p e r f o r m a n c e  h a v e  y o u  u s e d  t h e  f o l l o w i n g  
s t a n d a r d  a s a g u i d e :  I S O  1 4 0 3 1 : 1 9 9 9  E n v i r o n m e n t a l  m a n a g e m e n t  - 
E n v i r o n m e n t a l  p e r f o r m a n c e  e v a l u a t i o n  -  G u i d e l i n e s ?
•  Y e s
•  N o
•  D o n ' t  k n o w
•  O t h e r
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1 1 .  I n d i c a t o r s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  a r e  a m e a n s  o f  p r e s e n t i n g  
q u a n t i t a t i v e  o r  q u a l i t a t i v e  d a t a  o r  i n f o r m a t i o n  in a m o r e  u n d e r s t a n d a b l e  a n d  
u s e f u l  f o r m .  P l e a s e  i n d i c a t e  w h i c h  o f  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  d o  t h e  
i n d i c a t o r s  y o u  u s e  d i s p l a y  ( m u l t i p l e  c h o i c e s  a l l o w e d )
•  D i r e c t  m e a s u r e s  o r  c a l c u l a t i o n s  e . g .  t o n n e s  o f  c o n t a m i n a n t  e m i t t e d
•  R e l a t i v e  m e a s u r e s  o r  c a l c u l a t i o n s  e . g .  t o n n e  o f  c o n t a m i n a n t  e m i t t e d  
p e r  t o n n e  o f  p r o d u c t  m a n u f a c t u r e d
•  I n d e x e d  e . g .  c o m p a r i n g  w i t h  a b a s e l i n e -  e x p r e s s e d  a s  p e r c e n t a g e  o f  
e m i s s i o n s  in b a s e l i n e  y e a r
•  A g g r e g a t e d  e . g .  c o l l a t i n g  d a t a  f r o m  d i f f e r e n t  s o u r c e s  i n t o  a c o m b i n e d  
v a l u e
•  W e i g h t i n g  e . g .  a p p l y i n g  a f a c t o r  r e l a t i n g  t o  s i g n i f i c a n c e
•  N o n e  o f  t h e  a b o v e
•  O t h e r :
1 2 .  W h i c h  o f  t h e  f o l l o w i n g  d o  y o u r  i n d i c a t o r s  r e l a t e  t o  ( m u l t i p l e  a n s w e r s  
a l l o w e d ) ?
•  R a w  ma t er i a l s
•  E n e r g y
•  Ser vi ces
•  D e s i g n  o f  e q u i p m e n t  a n d  facilities
•  I nst al l at i on o f  e q u i p m e n t  a n d  facilities
•  O p e r a t i o n  o f  e q u i p m e n t  a n d  facilities
•  M a i n t e n a n c e  o f  e q u i p m e n t
•  P r o d u c t s
•  W a s t e s  (solid,  l iqui d,  h a z a r d o u s ,  n o n - h a z a r d o u s ,  r e c y c l a b l e ,  r e u sab l e )
•  E mi s s i o n s  (t o air,  e f f l u e n t s  t o  l and o r  w a t e r ,  n o i s e ,  v i b r a t i o n ,  h e a t ,  
r a d i a t i o n ,  light)
•  Life cycle analysis
•  O t h e r
1 3 .  C a n  y o u  r a t e  t h e  f o l l o w i n g  c o n s i d e r a t i o n s  f o r  s e l e c t i n g  i n d i c a t o r s  o f  
e n v i r o n m e n t a l  p e r f o r m a n c e
( S t r o n g l y  D i s a g r e e  -  D i s a g r e e  -  N e i t h e r  -  A g r e e  -  S t r o n g l y  A g r e e )
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•  C o n s i s t e n t  w i t h  t h e  o r g a n i s a t i o n ' s  s t a t e d  e n v i r o n m e n t a l  pol i cy
•  U s e f u l  f o r  m e a s u r e m e n t
•  R e l e v a n t  a n d  u n d e r s t a n d a b l e  i nt er n a l l y  a n d  e x t e r n a l l y
•  C o s t - e f f e c t i v e  a n d  t i m e l y  m a n n e r
•  T y p e ,  q u a l i ty  a n d  q u a n t i t y  o f  t h e  d a t a
•  R e p r e s e n t a t i v e  o f  e n v i r o n m e n t a l  p e r f o r m a n c e
•  M e a s u r a b l e  in a p p r o p r i a t e  uni t s
•  R e s p o n s i v e  a n d  sensit i ve t o  c h a n g e s
•  I n f o r m a t i o n  o n  c u r r e n t  o r  f u t u r e  t r e n d s
1 4 .  C a n  y o u  r a t e  t h e  f o l l o w i n g  s t a t e m e n t s  c o n c e r n i n g  h o w  e n v i r o n m e n t a l  
i n d i c a t o r s  a r e  c h e c k e d  b y  y o u r  e x t e r n a l  a u d i t o r s
( S t r o n g l y  D i s a g r e e  -  D i s a g r e e  -  N e i t h e r  -  A g r e e  -  S t r o n g l y  A g r e e )
•  E x t e r n a l  a u d i t o r s  s p e n d  t o o  m u c h  t i m e  o n  t his ar ea
•  E x t e r n a l  a u d i t o r s  d o  n o t  s p e n d  e n o u g h  t i m e  o n  this ar ea
•  E x t e r n a l  a u d i t o r s  c o n s i d e r  thi s a r e a  i m p o r t a n t
•  E x t e r n a l  a u d i t o r s  m a k e  f i ndi ngs in t his ar ea
1 5 .  P l e a s e  i n d i c a t e  if  y o u r  o r g a n i s a t i o n  u s e s  a n y  o f  t h e  f o l l o w i n g  i n d i c a t o r s  o f  
e n v i r o n m e n t a l  p e r f o r m a n c e
•  Q u a n t i t y  o f  ma t er i a l s  used p e r  u n i t  o f  p r o d u c t i o n
•  Q u a n t i t y  o f  w a t e r  p e r  uni t  o f  p r o d u c t
•  Q u a n t i t y  o f  e n e r g y  p e r  y e a r  p e r  u n i t  o f  p r o d u c t
•  Q u a n t i t y  o f  each t y p e  o f  e n e r g y  used
•  A v e r a g e  f uel  c o n s u m p t i o n  o f  v e h i c l e  f l e e t
•  R a t e  o f  d e f e c t i v e  p r o d u c t s
•  T o t a l  w a s t e  f o r  di sposal
•  Q u a n t i t y  o f  w a s t e  p e r  unit  o f  p r o d u c t i o n
•  Q u a n t i t y  o f  h a z a r d o u s  w a s t e  e l i m i n a t e d  d u e  t o  ma t er i a l  s u b s t i t u t i o n
•  Q u a n t i t y  o f  specific e mi ss i o n s p e r  y e a r
•  Q u a n t i t y  o f  specific e mi ssi o n s  p e r  u n i t  o f  p r o d u c t
1 6 .  P l e a s e  i n d i c a t e  if y o u r  o r g a n i z a t i o n  u s e s  e x t e r n a l  c o n d i t i o n  i n d i c a t o r s  w h i c h  
p r o v i d e  i n f o r m a t i o n  a b o u t  t h e  l o c a l ,  r e g i o n a l ,  n a t i o n a l  o r  g l o b a l  c o n d i t i o n  o f
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t h e  e n v i r o n m e n t  w h i c h  c a n  b e  u s e d  t o  i d e n t i f y  r e l a t i o n s h i p s  b e t w e e n  y o u r  
a c t i v i t i e s  a n d  t h e  c o n d i t i o n  o f  s o m e  c o m p o n e n t  o f  t h e  e n v i r o n m e n t ?  
E x a m p l e s :  O d o u r / d u s t / c o n c e n t r a t i o n  o f  a c o n t a m i n a n t  a t  a s p e c i f i c  d i s t a n c e  
f r o m  t h e  s i t e  b o u n d a r y /  C o n c e n t r a t i o n  o f  a s p e c i f i c  c o n t a m i n a n t  in 
g r o u n d w a t e r /  C o n c e n t r a t i o n  o f  a s p e c i f i c  c o n t a m i n a n t  in s u r f a c e  soi l s a t  
l o c a t i o n s  in t h e  a r e a  s u r r o u n d i n g  t h e  f a c i l i t y
•  Y e s
•  N o
•  D o n ' t  k n o w
1 7 .  If  y o u  w o u l d  l ike t o  m a k e  a n y  c o m m e n t  a b o u t  t h i s  s u r v e y  o r  a b o u t
E n v i r o n m e n t a l  M a n a g e m e n t  S y s t e m s  a n d  e n v i r o n m e n t a l  i n d i c a t o r s  p l e a s e  
d o  s o  in t h i s  s e c t i o n .
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3.3.3 Research
T h e  s u r v e y  w e n t  l i v e  o n  t h e  2 0 th F e b r u a r y  2 0 0 9  a n d  r e m a i n e d  o p e n  f o r  2 7  d a y s .  A  t o t a l  o f  
2 3 5  i n d i v i d u a l s  w e r e  c i r c u l a t e d  w i t h  t h e  q u e s t i o n n a i r e  a n d  t h e  7 3  r e s p o n s e s  w e r e  r e c e i v e d  
w h i c h  r e p r e s e n t s  a 3 1 %  r e s p o n s e  r a t e .
F o l l o w i n g  c l o s u r e  o f  t h e  s u r v e y  t h e  i n f o r m a t i o n  h a s  b e e n  s u m m a r i s e d  a n d  a n a l y s e d .  S o m e  
r e s p o n d e n t s  t o  t h e  s u r v e y  r e q u e s t e d  a s u m m a r y  o f  t h e  r e s p o n s e s  r e c e i v e d  a n d  t h i s  w a s  
i n d i c a t e d  a s  a p o s s i b i l i t y  in t h e  e m a i l  a c c o m p a n y i n g  t h e  s u r v e y .
F o l l o w i n g  t h e  s u r v e y  g o i n g  l i v e ,  r e s p o n s e s  i n d i c a t e d  t h a t  o n e  o f  t h e  q u e s t i o n s  w a s  n o t  
a l l o w i n g  t h e  s u b m i s s i o n  o f  t h e  c h o i c e s  o f  t h e  r e s p o n d e n t s  a s  t h e y  i n t e n d e d  t h e m .  A n  
i n v e s t i g a t i o n  w a s  c o n d u c t e d  a n d  t h e  p r o b l e m  w a s  i d e n t i f i e d  a s  b e i n g  t h a t  t h e  p a r t i c u l a r  
q u e s t i o n  w a s  a l l o w i n g  t h e  u s e  o f  a c h o i c e  s u c h  a s  " s l i g h t l y  a g r e e "  o n l y  o n c e  a n d  t h e  
r e s p o n d e n t s  w e r e  n o t  a l l o w e d  t o  u s e  it a g a i n  f o r  t h e  o t h e r  c h o i c e s .  T h e  p r o b l e m  w a s  
r e c t i f i e d  i m m e d i a t e l y .  It h a s  b e e n  p o s s i b l e  t o  i d e n t i f y  t h e  n u m b e r  o f  r e s p o n d e n t s  ( 4 5 )  t h a t  
h a d  c o m p l e t e d  t h e  s u r v e y  b e f o r e  t h e  p r o b l e m  w a s  r e c t i f i e d  a n d  t h e s e  r e s p o n s e s  h a v e  b e e n  
d i s c a r d e d  f r o m  t h e  p o o l  o f  r e s p o n s e s  f o r  t h i s  q u e s t i o n  o n l y ,  l e a v i n g  a t o t a l  o f  3 8  
r e s p o n d e n t s .
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3.3.4 Results and Discussion
T h e  r e s u l t s  o f  t h e  s u r v e y  a r e  s u m m a r i s e d  in T a b l e s  3 - 1 5  w h i c h  a r e  i n c l u d e d  in t h e  
a p p e n d i c e s .  P i e  c h a r t s  o r  h i s t o g r a m s  h a v e  b e e n  u t i l i s e d  t o  g i v e  a v i s u a l  p r e s e n t a t i o n  o f  t h e  
d a t a  a n d  t h e s e  c a n  b e  s e e n  in F i g u r e s  1 - 1 6 .
Q u e s t i o n s  1 - 6  w e r e  d e s i g n e d  t o  g a i n  s o m e  p r e l i m i n a r y  i n f o r m a t i o n  a b o u t  t h e  r e s p o n d e n t s  
it t e r m s  o f  l o c a t i o n ,  t y p e  o f  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m  o p e r a t e d  a n d  it a l s o  
p r o v i d e d  s o m e  u s e f u l  i n f o r m a t i o n  a b o u t  k n o w l e d g e  o f  c e r t i f i c a t i o n  a n d  a c c r e d i t a t i o n  
p r o c e s s e s .
T h e  l o c a t i o n  o f  t h o s e  s u r v e y e d  w a s  d i v i d e d  i n t o  f o u r  m a i n  c a t e g o r i e s :  I r e l a n d ;  U n i t e d  
K i n g d o m ;  N e t h e r l a n d s  a n d  G e r m a n y  ( F i g u r e  1 ) .  R e s p o n d e n t s  a l s o  h a d  t h e  o p p o r t u n i t y  t o  
c o m p l e t e  t h e  " o t h e r s "  o p t i o n  a n d  t h r e e  r e s p o n d e n t s  u t i l i s e d  t h i s  w h i c h  g a v e  t h e  r e p l i e s :  Isle 
o f  M a n ;  J a p a n  a n d ;  N o r t h e r n  I r e l a n d  a n d  R e p u b l i c  o f  I r e l a n d .  T h e  b r e a k d o w n  o f  r e s p o n s e s  
b y  c o u n t r y  b r o a d l y  r e f l e c t e d  t h e  b r e a k d o w n  o f  t h e  t o t a l  n u m b e r  o f  s u r v e y s  c i r c u l a t e d .  T h i s  
is n o t e w o r t h y  a n d  i n d i c a t e s  a s i m i l a r  i n t e r e s t  in c o m p l e t i n g  t h e  s u r v e y  a m o n g s t  t h e  
d i f f e r e n t  c o u n t r i e s  w h e r e  t h e s e  o r g a n i s a t i o n s  w e r e  l o c a t e d .
■  Ireland
■  UK
■  Netherlands
■  G erm any
■  O ther
Figure 1 -  Location of Organisation
Location
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A l m o s t  all r e s p o n d e n t s  i n d i c a t e d  t h a t  t h e y  a r e  o p e r a t i n g  a n  e n v i r o n m e n t a l  m a n a g e m e n t  
s y s t e m  ( F i g u r e  2 )  w h i c h  w o u l d  b e  e x p e c t e d  as t h i s  s u r v e y  w a s  t a r g e t e d  a t  t h i s  g r o u p  a n d  it is 
m o r e  s u r p r i s i n g  t h a t  t w o  r e s p o n d e n t s  r e p l i e d  t h a t  t h e y  a r e  n o t  o p e r a t i n g  a n  e n v i r o n m e n t a l  
m a n a g e m e n t  s y s t e m .  T h i s  is m o s t  l ik e l y  t o  m e a n  t h a t  t h e y  h a v e  n o t  y e t  i m p l e m e n t e d  a n  
E M S  as c a n  b e  s e e n  f r o m  s o m e  o f  t h e  c o m m e n t s  r e c e i v e d  e . g .  c o m m e n t  1 6  o f  q u e s t i o n  1 7  
( A p p e n d i x  1  -  T a b l e  1 5 ) .
EMS
2 .8%
Figure 2 Operating an EMS
Q u e s t i o n  3 e n q u i r e d  o f  t h o s e  s u r v e y e d  a s  t o  w h i c h  t y p e  o f  s y s t e m  t h e y  i m p l e m e n t e d .  7 5 . 7 %  
r e s p o n d e d  t h a t  t h e y  h a d  i m p l e m e n t e d  I S O  1 4 0 0 1 ,  5 0 . 0  %  h a d  i m p l e m e n t e d  E M A S  w i t h  
2 1 . 4 %  i n d i c a t i n g  " o t h e r s "  ( F i g u r e  3 ) .  T h e r e  is e v i d e n t l y  s o m e  o v e r l a p  b e t w e e n  t h o s e  w h o  
u s e  I S O  1 4 0 0 1  a n d  E M A S  w h i c h  w o u l d  a c c o u n t  f o r  t h e  c o m b i n e d  r e s p o n s e  f o r  t h e s e  t w o  
o p t i o n s  a c c o u n t i n g  f o r  1 2 5 . 7 %  o f  t h e  t o t a l .  T h e  o t h e r s  c a t e g o r y  i n d i c a t e d  s o m e  a r e  u s i n g  
t h e i r  I n t e g r a t e d  P o l l u t i o n  P r e v e n t i o n  C o n t r o l  ( I P P C )  l i c e n c e  r e q u i r e m e n t s  a s  t h e  m o d e l  f o r  
a n  E M S ,  o n e  is b a s e d  o n  f o r e s t r y  s t a n d a r d s  ( F S C  &  P E F C ) ,  a p r o p o r t i o n  a r e  u s i n g  t h e i r  o w n  
o r  c o r p o r a t e  v e r s i o n s  o f  a n  E M S  a n d  o n e  r e s p o n d e n t  i n d i c a t e d  " 9 0 0 1 "  w h i c h  s u g g e s t s  a l a c k  
o f  f a m i l i a r i t y  w i t h  e n v i r o n m e n t a l  m a n a g e m e n t  s y s t e m s .  In t h i s  i n s t a n c e ,  t h e  m o s t  
a p p r o p r i a t e  p e r s o n  w i t h i n  t h e  o r g a n i s a t i o n  d i d  n o t  c o m p l e t e  t h e  s u r v e y  o r  t h o s e
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r e s p o n s i b l e  f o r  t h e  e n v i r o n m e n t a l  a s p e c t s  a r e  n o t  v e r y  f a m i l i a r  w i t h  m a n a g e m e n t  s y s t e m s  
o r  t h e i r  n o m e n c l a t u r e .
A  s u b s t a n t i a l  p r o p o r t i o n  o f  r e s p o n d e n t s  a t  7 5 . 3 %  i n d i c a t e d  in r e p l y i n g  t o  q u e s t i o n  4  t h a t  
t h e y  h a d  e x t e r n a l  c e r t i f i c a t i o n / v e r i f i c a t i o n  t o  t h e i r  E M S  ( F i g u r e  4 ) .  A  s i z e a b l e  p r o p o r t i o n  
( 1 3 . 7 % )  o f  o r g a n i s a t i o n s  d i d  n o t  h a v e  e x t e r n a l  c e r t i f i c a t i o n / v e r i f i c a t i o n ,  i n d i c a t i n g  t h a t  t h e i r  
E M S  w a s  a n  " i n t e r n a l  s c h e m e " .  T h e  " o t h e r s "  c a t e g o r y  a c c o u n t e d  f o r  s o m e  o f  t h i s  c o h o r t  
w i t h  t w o  r e s p o n d e n t s  i n d i c a t i n g  t h a t  t h e y  h a d  a n  I n t e g r a t e d  P o l l u t i o n  P r e v e n t i o n  C o n t r o l  
l i c e n c e  ( w h i c h  s u g g e s t  t h e  E P A  w e r e  c o n s i d e r e d  e x t e r n a l  a u d i t o r s  o r  t h o s e  m o n i t o r i n g  
c o m p l i a n c e )  a n d  t h r e e  r e s p o n d e n t s  i n d i c a t i n g  t h e  u s e  o f  a n  i n - h o u s e  s y s t e m .
Type of EMS
■  ISO 14001
■  EM AS
■  O th er
F ig u re  3  T y p e  o f  E M S
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Ext. Cert./Verification
1.4%
2.7% 6 8%
I Yes 
I No
Application Made 
l Don't Know 
I Other
Figure 4 External Certification or Verification
Question 5 was designed to ascertain the extent of knowledge among those surveyed about 
accreditation as opposed to certification which was the subject of the previous question 
(Figure 5). The highest response percentage recorded here was for the United Kingdom 
Accreditation Service, UKAS, with 37.1% indicating that their certification body was 
accredited by that organisation. The abbreviations used i.e. INAB, UKAS, RvA and DAU 
presupposed that there was a level of awareness of each accreditation body in each 
country (Ireland, United Kingdom, Netherlands and Germany respectively).This may have 
been a factor in the responses received with 12.9% indicating that they did not know and 
22.6% indicating the "other" options. Among the other options listed were some 
certification bodies, e.g. NSAI, which would indicate a lack of awareness of accreditation. 
Some of the respondents indicated the EPA which most likely means that these 
organisations are IPPC licensed and are not certified.
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Accreditation of Certifier
■ INAB
■  UKAS
■  RvA
■  DAU
■  Don't know
■  Other
Figure 5 Accreditation of Certification Body
Question 6 enquired as to which sector best described the activities of the responding 
organisation. 69.9% indicated manufacturing, service 6.8%, waste 9.6%, transport 2.7% and 
"others" at 23.3% (Figure 6). Four of the other category indicated that they were part of 
local government which might reflect the fact that some of the EMAS registered sites in the 
UK are from this category and one in Ireland.
Sector
■ Manufacturing
■  Service
■  Waste
■  Transport
■  Other
Figure 6 Breakdown of respondents by sector
Question 7 sought to find out the views of those surveyed regarding the independent 
certification/verification of their Environmental Management System (Figure 7). 95.7%
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either agreed or strongly agreed that independent certification/verification of the EMS gives 
confidence that they are meeting the requirements of the relevant standard and a slightly 
lower but still large percentage at 88.5% either agreed or strongly agreed that it gives 
confidence that they were in compliance with legislation. The views expressed in the 
comments box for this question were interesting, with one respondent commenting that:
"If audited against the standard then it gives confidence that the standard is met -  but the 
rest does not automatically follow" and another responding that: "Legal -  ISO 14001 
provides little. Absolute requirement for EMAS." These views indicate that one can be in 
conformance with a standard but not necessarily in compliance with the relevant legislation. 
The other views expressed indicate that EMAS is more relevant when it comes to legislative 
requirements.
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Figure 7 Effect of Certification/Verification of an EMS
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A lower percentage at 78.5% agreed or strongly agreed that having the EMS externally 
verified/certified satisfied the requirements of their customers with 15.7% neither agreeing 
nor disagreeing and 5.7% disagreeing or strongly disagreeing. Views expressed here were 
that: "Our customers have not requested environmental performance information -  more 
quality related" and that: "Customers are very broad -  some interested, others couldn't 
care". The response rate and views expressed (albeit only two out of the 70 that answered 
the question) indicates that environmental issues are not foremost in customers minds.
The experiences of those implementing an EMS was probed in question 8 in terms of impact 
on performance, ease of measuring the impact, making information publically available and 
compliance with legislation. The number of respondents to this question has been filtered 
to eliminate those who answered before a problem with the programme was resolved 
which has resulted in 38 responses being analysed (Figure 8).
The vast majority of respondents at 97.4% either agreed or strongly agreed that 
implementing an EMS had a positive impact on environmental performance which indicates 
that, from the point of view of these organisations, implementing an EMS is a worthwhile 
exercise in improving the state of the environment. 84.3% either agreed or strongly agreed 
that the positive impact is easy to measure but 7.9% neither agreed nor disagreed and 7.9% 
either disagreed or strongly disagreed with this view. This suggests that measuring impacts 
of environmental performance may be difficult for a small but significant number of 
organisations.
94.7% of respondents agreed or strongly agreed that impacts are communicated to senior 
management which would be expected of a properly functioning EMS. ISO 14001:2004, 
clause 4.4.1 (b) requires organisations to have specific management representatives with 
responsibility in "reporting to top management on the performance of the environmental 
management system". Annex I of the EMAS Regulation (76/2001) also contains a similar 
clause (l-A.4.1 (b)).
81.5% of respondents agreed or strongly agreed that this information is publicly available in 
an environmental statement. Making information publicly available in relation to 
environmental impacts is not a requirement of ISO 14001 or an absolute requirement of
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EMAS but it is encouraged in the latter as detailed in the following clause (14) of the 
regulation (761/2001):
"Organisations should be encouraged to produce and make publicly available periodic 
environmental statements providing the public and other interested parties with 
information on their environmental performance".
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Figure 8 Implementation of an EMS
Finally, in response to the view that implementing an EMS improves compliance with 
legislation, 89.5% of respondents either agreed or strongly agreed. This figure is not 
significantly different to that obtained in response to a similar view in question 7 (At 95% 
confidence level, z = -0.178).
The comments recorded against question 8 focused on the issue of making environmental 
information publically available.
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Question 9 examined the perceived benefits of reporting and communicating environmental 
performance (Figure 9). Combining categories important, very important and essential, 
97.3%, 97.3% and 98.7% respectively were recorded for the following perceived benefits:
1. Help achieve environmental performance criteria
2. Increase awareness and dialogue
3. Demonstrate commitment and efforts to improve environmental performance 
The response rate of 91.8% was recorded for
4. Providing a mechanism to respond to concerns and questions about 
environmental aspects
Point 4 above achieved a slightly lower percentage which might suggest less focus on 
external concerns.
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Figure 9 Perceived benefits or reporting and communicating environmental performance
44
In the course of the literature review for this dissertation there was some evidence to 
suggest that quantifying environmental impacts can be difficult and is not always consistent 
between organisations. Measuring these impacts can, if positive, lead to greater confidence 
in the use of Environmental Management Systems generally. Question 10 sought to find out 
the awareness levels of an international standard which is a guideline for evaluating 
environmental performance i.e. ISO 14031:1999 Environmental m anagement-  
Environmental performance evaluation -  Guidelines. The use of this standard is not a 
requirement of ISO 14001 or EMAS but it does provide information on evaluating impacts. 
26.0% of respondents indicated they had used these guidelines, with 60.3% not having used 
them and 5.5% did not know and 8.2% were in the "other" category (Figure 10).
F ig u re  1 0  U s e  o f  ISO  1 4 0 3 1 :1 9 9 9  E n v ir o n m e n ta l m a n a g e m e n t -  E n v ir o n m e n ta l  p e r fo rm a n c e  e v a lu a t io n  - G u id e l in e s
Question 11 sought information from those surveyed about the characteristics of the 
indicators they used (Figure 11). The highest score recorded here at 87.7% was for direct
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measures e.g. tonnes of contaminant emitted. This is likely to be the easiest type of 
measurement to make. Next at 65.8% were relative measures e.g. tonne of contaminant 
emitted per tonne of product manufactured. This is likely to be a useful measure for 
internal purposes within a company by linking environmental impact to product 
manufactured. Indexing by comparing to a baseline recorded a level of 46.6% with 
aggregation (collating data from different sources into a combined value) at 23.3%, 
weighting (applying a factor relating to significance) at 20.5%, none of these at 0% and 
"others" at 4.1%. It would appear that the easiest measure to implement i.e. direct 
measures is used the most, whereas a more complex system of measurement such as 
weighting is used the least at 20.5%. This may be related to a requirement for more time 
and effort in using the latter measure, as some manipulation for data would be required and 
weighting factors would need to be applied.
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Within question 12, a number of possibilities were suggested and respondents were asked 
to indicate to which of these did their indicators relate. This is graphically illustrated in 
Figure 12.
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Figure 12 Application of indicators
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On analysing the responses the indicators used can be ranked based on percentage 
response as follows:
1. Wastes 91.8%
2. Energy 90.4%
3. Emissions 82.2%
4. Raw materials 50.7%
5. Products 35.6%
6. Operation of equipment and facilities 28.8%
7. Services 24.7%
8. Maintenance of equipment 19.2%
9. Installation of equipment and facilities 11.0%
10. Life cycle analysis 9.6%
11. Design of equipment and facilities 8.2%
12. Other 4.1%
It would appear from this response that any indicators of environmental performance would 
be likely to include wastes, energy and emissions as the most prominent measures.
Those surveyed were asked, in question 13, to evaluate a list of reasons that might be used 
for selecting indicators of environmental performance (Figure 13). Nine individual 
considerations (reasons) were listed and the highest percentage recorded for agreeing and 
strongly agreeing, against an individual consideration, was 77.9% and the lowest was 52.1%. 
The percentage of those disagreeing or strongly disagreeing ranged from 1.4% to 11.6% , for 
all the considerations listed, and the range for the neither agreeing or disagreeing category 
was from 19.7% to 40.6% with an average of 31.0%. The highest percentage 77.9% was 
recorded for "being representative of environmental performance" but it might have been 
expected that this figure would have been higher as this could be identified as an 
indispensible component of an indicator of environmental performance.
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Figure 13 Considerations for selecting indicators
The number of respondents that replied neither in this category is higher than might have 
been expected within the range 19.7% to 40.6% which might suggest that the respondents 
have other considerations that were not on this list or had difficulty with the question.
Question 14 probed the perceived attitude of external auditors to the issue of 
environmental indicators (Figure 14). Opinions were not as polarised in this area as with 
some other questions with relatively high percentages neither agreeing nor disagreeing with 
the statements. 46.2% either disagree or strongly disagreed that auditors spent too much 
time on this area and 25.4 % agreed or strongly agreed that auditors did not spend enough 
time on this area. 70.7% agreed or strongly agreed that external auditors consider this area 
important and 55.4% agreed or strongly agreed that external auditors make findings in this 
area.
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Figure 14 Environmental indicators and external auditors
Question 15 presented specific examples of indicators and asked if organisations used any 
of those listed. The highest percentages were recorded for waste, emissions and energy 
which mirrored the responses to question 12. The choices for this question included 
options that linked indicators with units of production and this was used to examine this 
particular aspect to help understand if this type of linkage was common place (Figure 15).
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Usage of various indicators
Figure 15 Usage of various indicators
The following table gives a summary of comparisons of energy, waste and emissions on their 
own and when linked to production or product:
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Table 1 -  Unking indicators for energy, waste and emissions w ith  production
Indicators of Environmental Performance Response Difference between 
use of indicator on 
its own and when 
linked with 
production
Quantity of each type of energy used 77.8%
Quantity of energy per year per unit of 
product
62.5% Energy: -15.3%
Total waste for disposal 86.1%
Quantity of waster per unit of production 54.2% Waste: -31.9%
Quantity of specific emissions per year 77.8%
Quantity of specific emissions per unit of 
product
31.9% Emissions: -45.9%
Linking indicators to units of production is more relevant in a manufacturing area. When a 
filter is applied to the survey results to confine the answers to those from a manufacturing 
background a total of 51 responses remain. The responses for this question in relation to 
energy waste and emissions are as follows:
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Table 2 ■ Linking indicators for energy, waste and emissions with production (excluding non-manufacturing
organisations)
Indicators of Environmental Performance Response Difference between 
use of indicator on 
its own and when 
linked with 
production
Quantity of each type of energy used 80.4% Energy: -5.9%
Quantity of energy per year per unit of 
product
74.5%
Total waste for disposal 90.2% Waste: -31.4%
Quantity of v/aster per unit of production 58.8%
Quantity of specific emissions per year 80.4% Emissions: -43.1%
Quantity of specific emissions per unit of 
product
37.3%
It would appear from this analysis that there is scope for organisations to link their 
indicators more closely with production but this is more likely to be of use internally and 
may have implications in term of the efficiency of processes.. The difference between the 
usage of indicators for quantity of energy and quantity of energy per unit of product is 
closest at 5.9% and this may indicate that this indicator is relatively easy to measure and 
also easy to link with units of product. The differences for waste and emissions were much 
larger at 31.4% and 43.1% respectively, indicating perhaps that these have more diffuse 
sources and are also more difficult to link to the output of production. In addition to making 
those outside the organisation aware of environmental performance, it may be possible to 
use linkages between environmental performance and production as a means of "selling" 
the effectiveness of an EMS to top management.
Question 16 focused on external environmental condition indicators to examine if 
organisations looked beyond their own walls (Figure 16).
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Figure 16 Use of external condition indicators
Responses were divided in response to this question with the majority not using this type of 
indicator at 54.9% compared to 40.8% who do and 5.6% in the don't know category.
Utilising external environmental indicators may sometimes be imposed on organisations as 
part of license conditions and perhaps those not required to do so confine themselves to 
their site boundaries. External condition indicators may provide valuable information of the 
actual impact of activities on the environment.
Question 17 presented an opportunity for further feedback on the survey and 
environmental indicators (Appendix 1, Table 15). One respondent commented that:
"Most of our impacts are indirect and therefore we do not have the same performance data 
as say manufacturing industries. Improvements in environmental impacts is very difficult 
for us to measure as we mainly enforce environmental legislation on others"
This person is likely to represent a local authority and highlights the difficulty of measuring 
indirect impacts.
Another respondent highlighted the complexity of their indicators:
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"Our indicators can be complex to measure as we have many functions (authority for 
guidance, regulations and also provision of waste management facilities landfill sites, waste 
transfer station and bring sites) multi site EMS and dependent on external factors."
One respondent emphasised the importance of other aspects that are relevant to the 
effective working of environmental management systems:
"Environmental indicators are very important in an EMS to allow the company to set 
objectives and make year on year improvements. They are however, only part of the EMS 
and there is a lot more to consider and involve. It is important for a company to first define 
what their most significant environmental impacts are (across every area of the company). 
The indicators they measure and the targets they set should be around these most 
significant impacts, that way the company can make the biggest improvement. Top 
management commitment is essential to make an effective EMS. It is clear to an external 
auditor if this is just being run by one person keeping up the paper work"
Finally, a negative view of environmental management systems was presented by a 
respondent who emphasised the importance of licence conditions:
"Environmental management systems are simply an aid. The IPPC licence requirements are 
the real driver behind performance. There is too much paperwork attached to EMS. If I were 
assessing a company's performance I would be checking against the IPPC licence conditions. 
ISO14001 would be not be considered important"
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3.3.4 Summary
The research conducted for this section of the dissertation and its analysis has been useful 
in gaining an overall impression of environmental management systems as experienced by 
organisations which operate them. It has also been useful in attempting to gain some 
information about attitudes and experiences of using environmental performance indicators 
as it has been identified during the literature review that there are differing views as to 
usefulness of EMSs and their real benefit in environmental terms.
It has not been possible to apply statistical analysis in any depth to the results obtained due 
to the multi-variant nature of the questions and the fact that the same sample was 
responding to all the questions, thus negating their independence in statistical terms. 
Therefore it has not been possible to test the significance of responses received beyond a 
subjective appraisal of percentages recorded for the various options posed. The comments 
field that was included for the majority of questions proved to be a source of useful 
information that provided a background to some of the responses received.
From an analysis of the responses to the first six questions, it is possible to say that those 
who responded to the survey were:
• mainly located in Ireland and the UK
• operated an EMS
• which was either ISO 14001 or EMAS or both
• had external certification
• from an external accredited certification body
• and the majority of which were involved in manufacturing.
The majority were positive in their opinions that external certification gives:
• Confidence in meeting standard requirements and complying with legislation and to 
top management and satisfies the requirements of their customers.
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• a positive impact that was easy to measure and was communicated to senior 
management
• and that the information was publicly available in a statement and implementing an 
EMS improved compliance with legislation.
Most agreed that there were benefits in reporting and communicating environmental 
performance in terms of:
• Achieving environmental performance criteria, increasing awareness, demonstrating 
commitment and providing a mechanism to respond to concerns and questions.
These first series of questions as illustrated above demonstrate that those operating an EMS 
have a largely positive view of EMSs and can see real benefits in environmental 
performance from implementing one. It needs to be considered that those responding to 
this survey were often likely to be environmental professionals, so it could be assumed that 
they would have a naturally positive inclination in matters relating to the environment and 
indeed their employment status may depend on the maintenance of an EMS.
Following the first nine questions which sought to establish general attitudes to 
environmental management systems, the next seven questions focused on the 
environmental performance evaluation in the form of indicators used. This had been 
identified in the literature review as a deficiency in EMSs, as organisations struggled to both 
identify and quantify benefits of implementation and also struggling to communicate this 
information internally, to regulators and to the public as was seen in some negative 
perceptions that have arisen concerning EMSs.
There is a dedicated standard that provides guidelines to organisations i.e. ISO 14031:1999 
Environmental management -  Environmental performance evaluation -  Guidelines. During 
the course of the literature review for this dissertation, reference was made to this 
guideline (Henri & Journeault, 2008) and one of the questions included in the survey was 
one to establish the level of knowledge about this standard. A little over a quarter of those 
who responded had used the guidelines, which was a smaller proportion than might have 
been expected.
The m ajo r ity  o f respondents  were  posit ive in the ir  op in ions  tha t im p lem ent ing  an EMS had:
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The characteristics of the indicators used, the areas in which they are applied and the 
considerations for using them can be summarised for the majority as:
• direct measures or calculations that are applied to energy, wastes and emissions and 
are relevant and understandable internally and externally and are representative of 
environmental performance
Regarding external auditors, the majority agree that they consider the area of indicators 
important but opinion is almost evenly split on whether or not they make findings in this 
area.
Those using indicators linked to energy, waste and emissions were more likely to report the 
figures in isolation rather than link the figures to units of production and the majority do not 
use external condition indicators.
From this series of seven questions, the profile of the most common indicators used that 
emerges is:
• A direct measure relating to energy, wastes or emissions reported in isolation from  
production and confined to internal conditions. The indicator is relevant, 
understandable internally and is representative of environmental performance.
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3.4 Review of environmental statements of companies that are EMAS registered
3 .4 .1  In tr o d u c tio n
European Regulation 761/2001 encourages, in clause 14, the production of a publicly 
available environmental statement which would provide the public and other interested 
parties with information on their environmental performance.
Not all EMAS register sites make their environmental statements publicly available on their 
company website but it is possible that they are made available on request.
In this section of the dissertation, three environmental statements of EMAS sites were 
examined to establish their content and also what they used as indicators.
3 .4 .2  M e th o d o lo g y
Three sites were selected using an internet search engine and these were:
1. AHP Manufacturing B.V. T/A Wyeth Medica, Newbridge, Ireland
2. TT2 Ltd (Tyne Tunnel), Wallsend, Tyne & Wear, UK
3. Newcastle City Council, Newcastle, UK
The statements were downloaded and the content analysed.
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3.4.3 Results
AHP Manufacturing B.V. T/A Wyeth Medica
One of the EMAS sites in Ireland makes its environmental statement available on its website 
and this organisation is AHP Manufacturing B.V. T/A Wyeth Medica. The site's registration 
number as an EMAS site is IE-011 and the most recent available environmental statement is 
that from 2007. This has been verified by the verification body which in this case was SGS 
United Kingdom Ltd.
This statement follows the format:
1. Introduction
2. Management of the activity
3. Environmental monitoring data
4. Concluding remarks
The introduction contains an overview, site details and an update on site activities. In the 
overview section, the organisation states that the Environmental Statement includes all 
aspects of the site's environmental performance for the given period (January -  December 
2006) and that the performance is reported in terms of progress on delivery of 
environmental objects and targets and compliance of emissions from the facility with the 
site Integrated Pollution Prevention Control (IPPC) licence.
This Environmental Statement appears to be largely aimed at addressing the requirements 
of its IPPC licence. The principal environmental aspects were identified as:
• Emissions to sewer (waste water)
• Storm water emissions(surface water)
• Groundwater
• Emissions to atmosphere (air)
• Noise emissions
• Waste Management (hazardous and non-hazardous waste)
• Resource Use & Energy Efficiency (energy and water consumption)
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Data for emissions to the sewer was presented in tabular from and accompanied by a 
narrative to explain the figures. The data given in the table covered both the reporting 
period of 2006 and also gave data for the preceding four years which allowed for trend 
analysis. Values that exceeded limit values were summarised in a table that contained the 
cause and the corrective action taken. Similar data was produced for the other aspects 
identified above.
Environmental performance indicators (EPIs) have been identified by Wyeth as a means of 
further enabling Wyeth Newbridge to determine objectively environmental impacts and 
what is having a positive or negative influence in this regard. For this purpose, Wyeth 
engaged environmental consultants. Phase I involved the identification of environmental 
and social indicators and phase II involved selecting indicators that are compatible with 
existing data as being relevant to business and operational objectives. The company has 
reported that it is experiencing difficulty in selecting key EPIs that are representative of 
activities at its site in Newbridge. Operational efficiencies have been maximised so the 
means of implementing future improved environmental performance is limited so the EPIs 
may fulfil a role in tracking performance rather than using it to aim for improvement.
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TT2 Ltd (Tyne Tunnel)
TT2 Ltd is a registered EMAS site (UK-000132).
The environmental statement is an interim statement and covers the period 2007-2008. An 
update is provided on environmental aspects as follows:
• Waste
• Purchasing
• Electricity and Water
• Transport
• Natural Environment and Biodiversity
• Education and Awareness
• Vehicle Tunnel Air Quality Update
• Complaints/compliments
The performance indicator used for waste is kg of waste recycled and is compared with 
previous year's figures. The statement contains the comment that "we do not have a 
specific objective for waste". Regarding purchasing, the objective was that the company 
would carry out second party audits of their key suppliers and one was carried out within 
the period covered by the statement. Electricity and water consumption figures showed a 
decrease for electricity and increases for water which was explained as being due to 
increased staff levels. The performance indicator used for transport was fleet mileage and 
personnel mileage claims both of which decreased. For natural environment and 
biodiversity, no indicators are given and the graph has been removed as "no additional trees 
or shrubs have been planted". The performance indicator used for education and 
awareness was stakeholder visits to the site which had decreased due to business and 
operational requirements and the availability of staff. Air quality was examined with 
performance indicators for opacity, N 0 2, CO and NO. These were presented in the form of 
graphs and included a level indicated as X parameter allowed and expressed as parts per 
million. In the accompanying text, reference is made to a legal limit and it must be assumed
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that these are the same levels. Complaints and compliments were also illustrated 
graphically and a comparison with previous years provided.
Newcastle City Council
Newcastle City Council (Neighbourhood Services) is a registered EMAS site (UK000120).
The statement is a 38 page document and has been verified by an independent verification 
body. A number of different performance indicators are illustrated by using histograms. 
The following aspects were highlighted and each had an associated performance indicator, 
the majority of which had the data presented in a histogram:
• Office waste
• Energy and water
• Transport
• Natural environment and biodiversity
• Purchasing
• Parks, countryside and training
• Civic services
• Ancillary services
• City Build
• Highways and traffic signals
• Grounds maintenance
• Cleansing services
• Bereavement services
• Environmental stores
• City transport
• City engineering services
• City design
• Newcastle leisure
• Area based facility services
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The statement also contained information on whether or not the environmental objectives 
had been met in the previous year and a success rate of 57% had been recorded.
The number of performance indicators used by Newcastle City is large in comparison to the 
other two environmental statements reviewed. It may be too broad as it tends to dilute the 
impact of the performance indicators when they are spread over such a disparate group.
The aspects and hence the indicators are provided per section of Neighbourhood Services 
rather than by environmental compartment e.g. emissions to air, water, waste, energy 
usage. This approach allows for each sector of the organisation to be analysed discreetly 
but it may be more difficult to discern the actual trend for each parameter in total. For 
instance waste/recycling is dealt with under several headings i.e.: office waste; parks, 
countryside and training; civic services; city build; highways and traffic signals; grounds 
maintenance; cleansing services; environmental stores and city transport. It is not 
immediately apparent as to the overall trend regarding waste and recycling for Newcastle 
City Council. Fewer objectives/indicators in this case might lead to a clearer assessment of 
environmental performance.
3.4.4 Sum m ary
The three environmental statements examined for this section of the dissertation were of 
variable quality and content. It appears that all three use the statement, in part, for 
promotional purposes and so it is not solely intended as a report on environmental 
performance for the period in question and may form part of the public relations effort of 
these organisations. (This is indicated as a possible benefit of EMAS participation in clause 9 
of regulation 761/2001 when it mentions gaining added value in terms of public image).
The size and content of each statement may also be a reflection of each organisation's size, 
financial strength and the importance it attaches to external communication. Henri and 
Journeault (2008) have suggested that large firms may devote more attention to the 
measurement of indicators to help manage environmental issues and that as well as 
monitoring, decision-making and external reporting, one of the uses of indicators by
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organisation is for attention-focusing and signalling. Therefore, the publication of an 
environmental statement may have other designs outside of reporting to the public and 
other interested parties.
One of the organisations is a manufacturing site (Wyeth Medica), one in involved in the 
service industry (TT2 Ltd) and one is a local authority (Newcastle City Council). The data 
included by Wyeth Medica in their statement was the most comprehensive and included 
data in tabular format in addition to graphs as opposed to TT2 Ltd. and Newcastle City 
Council who presented their data in the format of graphs.
Wyeth Medica and TT2 Ltd include seven and nine environmental aspects respectively and 
then included corresponding indicators which illustrated what had happened with respect 
to the aspects during the reporting period. Newcastle included 19 environmental aspects 
and corresponding indicators and as mentioned already, some of the indicators covered the 
same parameter albeit for different environmental aspects. It would seem to diminish the 
effectiveness of the environmental statement somewhat when so many environmental 
aspects are included and especially in this case when the same indicator (waste/recycling) 
was used for 10 of the aspects. It might be more beneficial to confine the statement to the 
most prominent indicators with fewer aspects as there seems to be no weighting attached 
to the significance of each environmental aspect identified in the Newcastle City Council 
statement. The EMAS regulation (Annex III, Clause 3.2 (c)) requires that the environmental 
statement shall include a description of all the significant direct and indirect environmental 
aspects but the inclusion of 19 environmental aspects in the Newcastle City Council 
statement may indicate that the organisation has not fully appraised its significance in each 
case.
The Wyeth Medica statement included what appeared to be entries in a children's art 
competition and a photograph of a sponsored garden project at a local school. This would 
indicate that the environmental statement, as well as fulfilling requirements to report 
environmental performance, was also aimed at the local community as part of a public 
relations initiative.
The TT2 Ltd environmental statement was the smallest in terms of content but this may be 
indicative of the size of the organisation and its operations.
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All three statements contained the three most often used indicators that were identified 
from the research conducted via a survey for this dissertation i.e. energy, wastes and 
emissions. Energy is often coupled with resource usage (including water) and this category 
would seem to be an important consideration for organisations when reporting their 
environmental performance. These categories are identified in clause 3.2 (e) of the EMAS 
regulation 761/2001 as areas that may be included in the summary of the data available on 
the performance of the organisation against its environmental objectives and targets:
"The summary may include figures on pollutant emissions, waste generation, consumption 
of raw material, energy and water, noise...."
All three environmental statements were verified by the same organisation (SGS United 
Kingdom Ltd) which should help ensure consistency from the verification body reviewing the 
statement. One of the functions of environmental verifiers is to check the reliability, 
credibility and correctness of the data and information in the environmental statement 
(Regulation 761/2001, Annex V, Clause 5.4.1 (b))
In conclusion, the three environmental statements reviewed all followed the format as 
identified in the EMAS regulation but were of varying length and quality which could be 
related to the size and resources of each organisation. They all contain the most prominent 
aspects as identified in the regulation and have indicators to illustrate how these are being 
achieved. One of the statements (Wyeth Medica) contained more information in tabular 
format whereas the others used graphical illustrations in the main.
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4 Conclusions
The objectives of this dissertation were to conduct a literature review to examine attitudes 
to environmental management systems and broadly answer the question do they improve 
environmental performance. This was achieved by examining them in practice by interview, 
survey and review and the information gathered was evaluated to establish how they could 
be improved in terms of indicators and how these are communicated.
The literature review revealed divergent opinion regarding environmental management 
systems. A number of surveys have been conducted that have examined attitudes to, and 
the effectiveness of, environmental management systems. In some cases these surveys 
have presented evidence to support the effectiveness of environmental management 
systems and in other cases, they have highlighted problems and difficulties. It was apparent 
that the reaction of the respondents often depended on the population that they represent 
e.g. regulators, certifiers and users of EMSs recording different responses in surveys.
The evidence from literature reviewed, emanating from sources such as journal articles, was 
balanced and presented what might be termed a fair assessment of environmental 
management systems. The ENDS reports that were used proved a useful source of 
information for surveys conducted but also gave voice to those who had negative comments 
to make about EMSs. Some of what might be considered damning evidence often related to 
compliance issues with examples of how those operating an EMS successfully in terms of 
verification or certification might not be in compliance with legislation.
These incidences could be isolated and no evidence emerged of a substantial or widespread 
problem of this nature amongst those operating an EMS. It is the nature of such opinion or 
comment that it will attract a disproportionate level of attention than the harder to sell 
'good news stories'.
The interview with an environmental manager pointed out the merits of a system based 
approach versus a suggested project based approach. One of the key findings from this 
interview was the value attached to figures that were independently audited and verified 
which indicated the merits of being part of the Integrated Pollution Prevention Control
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licensing system and also the EMAS scheme. In this interview, it became apparent that 
EMAS was considered to have advantages over ISO 14001 and the most important of these 
was that figures were verified by a third party which gave confidence to the organisation 
itself and by extension to the wider public.
On the other hand, the measurement of the outcome from participation in EMAS is through 
verification whereas an ISO 14001 audit may produce a slightly different approach on the 
part of the verifier and the auditor. An EMAS verifier's primary focus is in verifying the 
environmental statement of the organisation whereas the ISO 14001 auditor will not be 
focused on an environmental statement allowing more time to examine internal auditing 
etc., for instance. In many cases, EMAS verifiers may also be ISO 14001 auditors so the 
approach taken to each EMS will most likely be very similar.
The survey was the primary tool utilised in the project to gather information about 
environmental management systems from the point of view of those organisations that 
operated such systems. The survey was targeted at those operating systems so this must be 
entered as a caveat in any consideration of the survey results. The picture of EMSs that 
emerged from this process was that they were a positive way of addressing environmental 
issues within organisations and 97% of respondents agreed that an EMS had a positive 
impact on environmental performance.
A sizeable proportion had their systems externally certified and a sizeable proportion of the 
certified bodies were accredited, though there was less certainty about the role of 
accreditation among respondents. The percentage of respondents who had an opinion that 
external certification gives confidence that they were meeting the requirements of the 
relevant standard was very high at 96%.
In addition to gathering information on attitudes to and perceptions of EMSs the survey also 
examined the area of measuring environmental impacts. Use of a specific guideline (ISO 
14031:1999) was low at 26%, indicating perhaps that less thought and structure is devoted 
to this aspect of EMSs.
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A synthesis of the responses to questions regarding impacts gave the following statement of 
what an environmental indicator was likely to be:
A direct measure relating to energy, wastes or emissions reported in isolation from  
production and confined to internal conditions. The indicator is relevant, understandable 
internally and is representative of environmental performance.
This survey has shown that this statement describes the most commonly used indicators by 
organisations. The EMAS regulation is currently under revision (Voluntary participation by 
organisations in a Community eco-management and audit scheme (EMAS) ***l [Online] 
(Updated 6 April 2009)) and in addition to attempting to make EMAS more accessible to all 
organisations with a particular emphasis on smaller organisations ("..notably small 
organisations should be encouraged to participate in EMAS") the new regulation has placed 
greater emphasis on the use of and a methodology for environmental indicators. The 
regulation states that organisations should be encouraged to participate and will see 
benefits provided that "they are able to demonstrate an improvement of their 
environmental performance". It is clear from the regulation that the use of environmental 
indicators will be the primary means of demonstrating this improvement.
This new regulation is a provisional edition which has been adopted at the sitting of the 
European Parliament on the 2 April 2009. The next step is that the regulation proceeds to 
the Commission and the Council of Ministers.
Section C of Annex IV of the new EMAS regulation as adopted on the 2 April 2009 deals with 
core indicators and other relevant existing environmental performance indicators and the 
cores indicators are listed as:
• Energy
• Material Efficiency
• Water
• Waste
• Biodiversity and
• Emissions
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• A - a total figure indicating total annual impact in the given field
• B -  the overall annual output of the organisation
• R -  a ratio of A/B
The three indicators that have emerged as the most likely to be used from the survey 
conducted for this dissertation are related to energy, waste and emissions and these are 
joined by material efficiency, water and biodiversity in the core impacts highlighted in the 
new EMAS regulation. The indicators are not linked to units of production in the new 
regulation and it might be considered commercially sensitive to include that level of data in 
an environmental statement. This type of linkage with production may be more appropriate 
for internal reporting and may be of interest to top management in controlling 
environmental impacts in a cost effective manner.
This EMAS regulation is going further than before in specifying the core impacts and how 
these should be reported when compared with the current EMAS regulation or ISO 
14001:2004 which mentions "key characteristics of its operations that can have a significant 
environmental impact".
This should help to ensure the inclusion of a minimum number of measures to indicate 
environmental performance in environmental statements and there is scope for them to 
become the template for use in all environmental management systems.
The review of a small sample of environmental statements issued by EMAS registered sites 
showed them to be of variable composition and quality. It was apparent in the course of 
the research for this dissertation that environmental statements issued by EMAS registered 
organisations are not always readily available and indeed the current regulation (761/2001) 
states that "organisations should be encouraged" to make them publicly available even 
though this is given more emphasis in the annex where the more prescriptive "shall" is used.
Again, in the revised EMAS regulation, the clause relating to this aspect (17) states that 
organisations "should produce and make publicly available" environmental statements. The 
word "encouraged" has been removed so the case for making the environmental statement 
available is stronger but is still not a definitive requirement. It is regrettable that making the
This regu lat ion also gives in fo rm ation  on what each core  ind ica to r is com posed  of:
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environmental statement publicly available is not a mandatory requirement of the revised 
EMAS but it would appear that a compromise has been arrived at on this point. In the 
annex to the revised regulation, it states that organisations "shall be able to demonstrate to 
the environmental verifier that anybody interested in the organisation's environmental 
performance can easily and freely be given access to the information..." Conformity with 
this requirement should ensure the data is made available to interested parties.
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5 Recommendations
Environmental statements are in widespread use throughout the world and have gained the 
respect of users, regulators and the public as a means of managing environmental 
performance.
Their effectiveness and value could be enhanced by improving the indicators used for 
measuring environmental performance and in turn, making a statement of environmental 
performance publicly available.
Consideration of the following points could go some way to achieving this aim:
• Organisations operating an EMS to use the core indicators as specified in the revised 
EMAS regulation
• Encouragement of the inclusion of these indicators in any revision of ISO 14001
• Encouragement of the inclusion of a mandatory requirement to make environmental 
statements publicly available in future revisions of EMAS
• Engagement with national standards organisation to argue for the inclusion of a 
stronger requirement for environmental reporting in ISO 14001
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7 Appendices 
Appendix 1
Table 3
Q u e s t i o n  1 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
W h e r e  is y o u r  o r g a n i s a t i o n  l o c a t e d ?
Ireland 53.4% 39
UK 30.1% 22
Netherlands 4.1% 3
Germany 12.3% 9
Other: 4.1% 3
1. Isle of Man
2. Japan
3. Northern Ireland and Republic of Ireland 
Skipped Question: 1
Q u e s t i o n  2 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
D o y o u  o p e r a t e  a n  E n v i r o n m e n t a l
M a n a g e m e n t  S y s t e m ?
Yes 97.2% 70
No 2.8% 2
Skipped Question: 1
Q u e s t i o n  3 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
H a v e  y o u  i m p l e m e n t e d  t h e  f o l lo w i n g ?
ISO 14001 75.7% 53
EMAS 50.0% 35
Other: 21.4% 15
1. EMS as per requirements of IPPC licence; 2. Based on our IPPC licence; 3. FSC & PEFC; 4. Not accredited system; 5. IPPC licence; 6. 
Corporate Program; 7. 9001; 8. IPPC Licence; 9.Internal Management model; 10. IPPC Licence; 11. Our own EMS; 12. Corporate 
environment management system similar to ISO 14001; 13. In-house; 14. Plan Is to be ISO 14000 certified In 2010; 15. In the process of 
being accredited to ISO 14001 OSFIAS 18001 
Skipped Question: 3
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Table 4
Q u e s t i o n  4 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
D o y o u  h a v e  e x t e r n a l
c e r t i f i c a t i o n / v e r i f i c a t i o n  o f  y o u r
E n v i r o n m e n t a l  M a n a g e m e n t  S y s t e m ?
Yes 75.3% 55
No 13.7% 10
Application made 1.4% 1
Don't know 2.7% 2
Other: 6.8% 5
1. EPA verify; 2. Subject to audit by EPA; 3. The group wide EMS is not certified by a certification body, some of individual division EMS' 
have been externally certified; 5. Accredited in house at corporate level subject to 2 yearly audits; 6. Plan is for initially internal 
certification.
Skipped Question: 0
Q u e s t i o n  5 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
Is t h e  c e r t i f ic a t io n  b o d y  a c c r e d i t e d  b y  o n e  o f
t h e  f o l l o w i n g ?
INAB 12.9% 8
UKAS 37.1% 23
RvA 4.8% 3
DAU 9.7% 6
Don't Know 12.9% 8
Other: 22.6% 14
1. NSAI; 2. We use BSI who are accredited by UKAS, RvA, JAB, CNAB & ANAB; 3. TUV Rheinland; 4. EPA; 5. German DAR; 6. BSI; 7. Also 
INAB (EMAS); 8. ANAB; 9. Our certification body is the EPA - lam unsure of their accreditation; 10. Not accredited; 11. Corporate 
verification; 12. NSAI; 13. No; 14. Internal certification 
Skipped Question: 11
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Table 5
Q u e s t i o n  6 R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
W h i c h  o f  t h e  f o l lo w in g  s e c t o r s  d e s c r i b e  t h e
a c t iv i t ie s  o f  y o u r  o r g a n i s a t i o n ?
Manufacturing 69.9% 51
Service 6.8% 5
Waste 9.6% 7
Transport 2.7% 2
Other: 23.3% 17
1. Energy Industry; 2. Physical Regeneration; 3. NAC E Code 91.1 Business, employers and professional organisations (more closely civil 
service than above); 4. Local authority; 5. Public funded; 6. Mineral Processing; 7. Ecological land use planning; 8. Local Authority; 9. 
Hospitality /Financialservices/Property also with the Group; 10 Food and Drink; 11. Local government; 12. Local government; 13. Mineral 
Extraction; 14. Design and installation of solar energy solutions (not manufacturing); 15. Power generation; 16. Civil Engineering; 17. Food 
processing Skipped Question: 1
Table 6
Q u e s t i o n  7
In r e l a t i o n  t o  i n d e p e n d e n t  c e r t i f ic a t io n / v e r i f ic a t io n  o f  y o u r  E n v i r o n m e n t a l  M a n a g e m e n t  S y s te m  
c a n  y o u  r a t e  t h e  f o l lo w in g  s t a t e m e n t s :
S tr o n g l y
D i s a g r e e
D is a g re e N e i t h e r A g r e e S tr o n g l y
A g r e e
R e s p o n s e
C o u n t
It gives confidence 
that we are meeting 
the requirements of 
the relevant standard
1.4% (1) 0%(0) 2.9%(2) 58.6%(41) 37.1%(26) 70
It gives confidence 
we are in compliance 
with legislation
1.4%(1) 7.1%(5) 2.9%(2) 57.1%(40) 31.4%(22) 70
It gives top mgt. 
confidence in 60/1 
performance
1.4%(1) 1.4%( 1) 5.7%(4) 68.6%(48) 22,9%( 16) 70
It satisfies the 
requirements of our 
customers
1.4%(1) 4.3%(3) 15.7%(11) 57.1%(40) 21.4%(15) 70
Comments: 1. Our customers have not requested environmental performance information -  more quality related; 2. If audited against the 
standard then it gives confidence that the standard is met -  but the rest does not automatically follow; 3. Legal -  ISO 14001 provides little. 
Absolute requirement for EMAS. Customers are very broad -  some are interested, others couldn't care.
Skipped Question: 3
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Table 7
Q u e s t i o n  8
F ro m  y o u r  e x p e r i e n c e  o f  i m p l e m e n t i n g  a n  E n v i r o n m e n t a l  M a n a g e m e n t  S y s t e m  p l e a s e  a n s w e r  t h e  
f o l lo w in g  q u e s t i o n s :
Strongly
Disagree
Disagree Neither Agree Strongly
Agree
Response
Count
Implementing an EMS 
has a positive impact 
on env'l performance
0 .0% (0 ) 0 .0%(0 ) 2 .696(1) 65 .8%(25) 31 .696(12) 38
It is easy to measure 
this impact
5 .396(2 ) 2 .696(1) 7 .9%(3) 63 .2%(24) 21 .196(8 ) 38
Impacts are 
communicated to 
senior management
0 .096(0 ) 5 .396(2) 0 .096(0 ) 50 .0%(19) 44 .796(17) 38
This information is 
publically available in 
an env'l statement
0 .096(0 ) 7 .996(3 ) 10.596(4 ) 36 .896(14) 44 .796(17) 38
Implementing an EMS 
improves compliance 
with legislation
0 .096(0 ) 5 .396(2) 5.396(2 ) 55 .396(21 ) 34 .296(13) 38
Comments: 1. Information is only publically available in an environmental statement by implementing EMAS -  no requirement with ISO 
14001; 2. Info for the public on our business section is diluted in the corporate figures; 3. Measuring impact can be difficult as EMS is not 
throughout the whole organisation; 4. Some elements easier to measure than others. Few companies produce environmental reports for 
the public Skipped Question: 0
Table 8
Q u e s t i o n  9
C an y o u  r a t e  t h e  f o l l o w in g  p e r c e i v e d  b e n e f i t s  o f  r e p o r t i n g  a n d  c o m m u n i c a t i n g  e n v i r o n m e n t a l  
p e r f o r m a n c e :
Not
Important
Slightly
Important
Important Very
Important
Essential Response
Count
Help achieve env'l perf. 
Criteria
% 0 .0 (0 ) 2 .796(2) 4 2 .596(31) 39 .7%(29) 15.196(11) 73
Increase awareness and 
dialogue
0 .096(0 ) 2 .896(2) 29 .296(21 ) 52 .8%(38 ) 15 .396(11) 72
Demonstrate commitment and 
efforts to improve env'l perf.
0 .0%(0 ) 1 .496(1) 32 .9%(24) 37 .0%(27 ) 28 .8%(21) 73
Provide a mechanism to 
respond to concerns and 
questions about env'l aspects
0 .0%(0 ) 8 .296(6) 30 .1%(22) 37 .0%(27 ) 24 .796(18) 73
Skipped Question: 0 
Comments: 0
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Table 9
Q u e s t i o n  1 0 R e s p o n s e R e s p o n s e
In e v a l u a t i n g  y o u r  e n v i r o n m e n t a l  p e r f o r m a n c e  h a v e  y o u  u s e d P e r c e n t C o u n t
t h e  f o l l o w i n g  s t a n d a r d  a s  a  g u id e :  ISO 1 4 0 3 1 : 1 9 9 9
E n v i r o n m e n t a l  m a n a g e m e n t  - E n v i r o n m e n t a l  p e r f o r m a n c e
e v a l u a t i o n  - G u i d e l in e s
Yes 26.0% 19
No 60.3% 44
Don't know 5.5% 4
Other: 8.2% 6
1. Hadn 't come across th is ; 2. EMAS; 3. Corporate guidelines; 4. Very vaguely; 
5. No; 6. N ot im p lem ented  ye t 
Skipped Question: 0
Q u e s t i o n  1 1 R e s p o n s e R e s p o n s e
I n d ic a t o r s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e  a r e  a  m e a n s  o f P e r c e n t C o u n t
p r e s e n t i n g  q u a n t i t a t i v e  o r  q u a l i t a t i v e  d a t a  o r  i n f o r m a t i o n  in a
m o r e  u n d e r s t a n d a b l e  a n d  u s e fu l  f o r m .  P le a s e  i n d ic a t e  w h i c h
o f  t h e  f o l l o w in g  c h a r a c t e r i s t i c s  d o  t h e  in d i c a t o r s  y o u  u s e
d i s p l a y  ( m u l t i p l e  c h o i c e s  a l lo w e d ):
Direct measures or calculations e.g. tonnes of contaminant 87.7% 64
emitted
Relative measures or calculations e.g. tonne of contaminant 65.8% 48
emitted per tonne of product manufactured
Indexed e.g. comparing with a baseline- expressed as 46.6% 34
percentage of emissions in baseline year
Aggregated e.g, collating data from different sources into a 23.3% 17
combined value
Weighting e.g. applying a factor relating to significance 20.5% 15
None of the above 0.0% 0
Other: 4.1% 3
l.D if fe re n t crite ria ; W a te r consum ption ; E lectricity usage; W aste p roduction ; Gas usage;
2 .Indexing on units m anufactu red  handicapped by d iversity o f p roduct po rtfo lio , so indexing to  headcount tr ied ; 
3.Zst values used fo r  critica l param eters e.g. waste licence param eters 
Skipped Q uestion: 0
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Table 10
Q u e s t i o n  1 2
W h i c h  o f  t h e  f o l l o w i n g  d o  y o u r  in d ic a t o r s  r e l a t e  t o ?
R e s p o n s e
P e r c e n t
R e s p o n s e
C o u n t
Raw materials 50.7% 37
Energy 90.4% 66
Services 24.7% 18
Design of equipment and facilities 8.2% 6
Installation of equipment and facilities 11.0% 8
Operation of equipment and facilities 28.8% 21
Maintenance of equipment 19.2% 14
Products 35.6% 26
Wastesfsolid, liquid, hazardous, non-hazardous, recyclable, reusable) 91.8% 67
Emissions (to air, effluents to land or water, noise, vib., heat, radiation, light) 82.2% 60
Life cycle analysis 9.6% 7
Other: 4.1% 3
1. Water, C02; 2. Only sewer emissions relevant for mfg, fleet car emissions for service; 3. Incident frequency, complaints. 
Skipped Question: 0
Table 11
Q u e s t i o n  1 3
Can y o u  r a t e  t h e  f o l lo w in g  c o n s i d e r a t i o n s  f o r  s e l e c t i n g  i n d i c a t o r s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e
Strongly
Disagree
Disagree Neither Agree Strongly
Agree
Response
Count
Consistent with the organisation's 
stated environmental policy
0.0% (0) 4.2%(3) 33.3%(24) 37.5%(27) 25.0%(18) 72
Useful for measurement 1.4%(1) 5.6%(4) 29.2%(21) 48.6%(35) 15.3%(11) 72
Relevant and understandable 
internally and externally
0.0%(0) 4.1%(3) 21.9%(16) 53.4%(39) 20.5%(15) 73
Cost-effective and timely manner 0.0%(0) 9.9%(7) 38.0%(27) 39.4%(28) 12.7%(9) 71
Type, quality & quantity of the 
data
0.0%(0) 2.9%(2) 40.6%(28) 43.5%(30) 13.0%(9) 69
Representative of envT 
performance
0.0%(0) 1.4%(1) 19.7%(14) 54.9%(39) 23.9%(17) 71
Measurable in appropriate units 1.4%(1) 4.3%(3) 31.9%(22) 49.3%(34) 13.0%(9) 69
Responsive & sensitive to changes 0.0%(0) 11.6%(8) 36.2%(25) 39.1%(27) 13.0%(9) 69
Information on current or future 
trends
1.4%(1) 8.6%(6) 28.6%(20) 42.9%(30) 18.6%(13) 70
Skipped Question: 0 Comments: 0
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Table 12
Q u e s t i o n  1 4
C an y o u  r a t e  t h e  f o l l o w in g  s t a t e m e n t s  c o n c e r n i n g  h o w  e n v i r o n m e n t a l  i n d i c a t o r s  a r e  c h e c k e d  by  
y o u r  e x t e r n a l  a u d i t o r s
Strongly
Disagree
Disagree Neither Agree Strongly
Agree
Response
Count
External auditors spend too 
much time on this area
10.8% (7) 35.4%(23) 46.2%(30) 6.2%(4) 1.5%(1) 65
External auditors do not 
spend enough time on this 
area
6.396(4) 17.5%(11) 50.8%(32) 20.696(13) 4.896(3) 63
External auditors consider 
this area important
0.0% () 12.396(8) 20.096(13) 56.9%(37) 10.8%(7) 65
External auditors make 
findings in this area
0.0%(0) 18.596(12) 26.2%(17) 49.2%(32) 6.2%(4) 65
Comments:
1. Especially EMAS for which calculations are actually checked; 2. Depends on the auditor; 3. No 3rd party accreditation just IPPC license 
requirements; 4.Answers applicable to EMAS audit which is different from ISO 14001 audit; 5. No external auditor; 6. Not applicable as we 
will be internally certified Skipped Question: 7
Table 13
Q u e s t i o n  1 5
P l e a s e  i n d i c a t e  if y o u r  o r g a n i s a t i o n  u s e s  a n y  o f  t h e  f o l l o w i n g  
i n d i c a t o r s  o f  e n v i r o n m e n t a l  p e r f o r m a n c e
R e s p o n s e
P e r c e n t
R e s p o n s e
C o u n t
Quantity of materials used per unit of production 48.6% 35
Quantity of water per unit of product 52.8% 38
Quantity of energy per year per unit of product 62.5% 45
Quantity of each type of energy used 77.8% 56
Average fuel consumption of vehicle fleet 30.6% 22
Rate of defective products 16.7% 12
Total waste for disposal 86.1% 62
Quantity of waste per unit of production 54.2% 39
Quantity of hazardous waste eliminated due to material substitution 37.5% 27
Quantity of specific emissions per year 77.8% 56
Quantity of specific emissions per unit of product 31.9% 23
Comments: 1. Also measure our regulatory and enforcement activities; 2. Most of these are not applicable In our industry - variable short­
term sites Skipped Question: 1
8 1
Table 14
Q u e s t i o n  1 6
P le a s e  i n d i c a t e  if y o u r  o r g a n i z a t i o n  u s e s  e x t e r n a l  c o n d i t i o n  i n d i c a t o r s  w h i c h  p r o v i d e  i n f o r m a t i o n  
a b o u t  t h e  local,  r e g io n a l ,  n a t i o n a l  o r  g lo b a l  c o n d i t io n  o f  t h e  e n v i r o n m e n t  w h i c h  c a n  b e  u s e d  t o  
i d e n t i f y  r e l a t i o n s h i p s  b e t w e e n  y o u r  a c t iv i t ie s  a n d  t h e  c o n d i t i o n  o f  s o m e  c o m p o n e n t  o f  t h e  
e n v i r o n m e n t ?  E x a m p le s :  O d o u r / d u s t / c o n c e n t r a t i o n  o f  a  c o n t a m i n a n t  a t  a  sp e c if ic  d i s t a n c e  f r o m  
t h e  s i t e  b o u n d a r y /  C o n c e n t r a t i o n  o f  a  sp ecif ic  c o n t a m i n a n t  in g r o u n d w a t e r /  C o n c e n t r a t i o n  o f  a  
sp e c if ic  c o n t a m i n a n t  in  s u r f a c e  soils  a t  lo c a t io n s  in t h e  a r e a  s u r r o u n d i n g  t h e  fac il i ty
R e s p o n s e  P e r c e n t R e s p o n s e  C o u n t
Yes
No
Don't know
40.8%
54.9%
5.6%
29
39
4
Comments:
1. C oncentration o f  a specific con tam inant in g roundw ater; 2. G roundw a te r qua lity ; 3. O dour Dust Noise; 4 .Baseline data 
fo r  surface w a te r qua lity ; 5. Smell o f the  waste w a te r trea tm e n t ins ta lla tion ; 6. G roundw ate r surveys and rive r survey o f 
local river th a t sto rm  w a te r is added to ; 7. Dust deposit gauges located outside the  fa c to ry  site boundary; 8. G roundw ater 
at the  boundary, noise m easurem ent at one nearest sensitive rece p to r (as per IPPC); 9. D iffe ren t Qualities o f W ate r (rain, 
ground, process,...) as benchm ark; 10. Contam inants in surface w aters, local noise im pacts measured at ne ighbouring 
receptors; 11. Gas m igra tion , g roundw ate r &  surface w a te r qua lity  near Landfill site, Surface w a te r qua lity  in ou r func tiona l 
area as part o f  W a te r fram e w o rk  d irective ; 12. Am bien t a ir qua lity  o f f  site - change in w a te r chem istry  dow nstream  o f 
discharge; 13. W e te s t g roundw a te r b iannually fo r  a range of con tam inan ts  e.g. NH3; 14. Biological surveys o f receiving 
waters (up /d o w n  stream  o f discharge point), o ff-s ite  m on ito ring  o f dust &  S02 emissions; 15. Very site specific - if  w ork ing  
on an abstraction zone o r SSSI may have testing fo r pH or o il/fu e l frac tions; 16. W e do send w a te r samples annually fo r  
testing as one site is on the  rive r a lthough we are no t required to  have a consent to  discharge; 17. Dust deposition  gauges; 
18.Noise, fu g itive  VOC emissions 
Skipped Q uestion: 2
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Table 15
1 7 .  If y o u  w o u l d  like t o  m a k e  a n y  c o m m e n t  a b o u t  th i s  s u r v e y  o r  a b o u t  E n v i r o n m e n t a l  
M a n a g e m e n t  S y s t e m s  a n d  e n v i r o n m e n t a l  in d ic a t o r s  p l e a s e  d o  s o  in t h i s  s e c t i o n .
1. none, good luck w ith  you r investigation
2. W ell done!
3. C onfidentia l tre a tm e n t is highly approved
4. M ost o f  ou r im pacts are ind irect and the re fo re  we do no t have th e  same perform ance data as say m anufacturing  
industries. Im provem ents in environm enta l impacts is very d iff ic u lt fo r  us to  measure as w e m ainly enforce 
env ironm en ta l legisla tion on others
5. We have a lready im p lem ented many elements o f an Env M gm t System w ith o u t being driven by custom er 
demands and w ill com ple te  im p lem enta tion  w ith  " in te rn a l" ce rtifica tion  by C orporate aud itors
6. ou r ind ica tors can be com plex to  measure as were have many functions (au th o rity  fo r  guidance, regulations and 
also provis ion o f waste m anagem ent facilities landfill sites, waste trans fe r s ta tion  and bring sites) m u lti site EMS 
and dependen t on externa l factors.
7. We note th a t you have com m itted  yourse lf to  co llecting th e  in fo rm a tio n  subm itted  anonym ously and th a t ou r IP 
address w ill n o t be stored w ith  the  survey results. We hereby request th a t you adhere to  th a t com m itm ent. 
Thank you.
8. Environm enta l ind icators are very im p orta n t in an EMS to  a llow  th e  com pany to  set objectives and make year on 
year im provem ents. They are however, on ly part o f the  EMS and the re  is a lo t m ore to  consider and involve. It  is 
im p o rta n t fo r  a com pany to  f irs t define w ha t th e ir  m ost s ign ificant env ironm en ta l im pacts are (across every area 
o f th e  com pany). The ind icators th e y  measure and the  targets they  set should be around these m ost s ign ificant 
im pacts, th a t w ay the  company can make the biggest im provem ent. Top m anagem ent co m m itm e n t is essential 
to  make an e ffec tive  EMS. It is clear to  an external a u d ito r i f  th is  is ju s t being run by one person keeping up th e  
paper w ork. Anyway, I shou ldn 't ram ble- Good Luck!
9. This survey does no t a llow  me to  answer question 8 properly, bu t I strong ly  agree w ith  all
10. Environm enta l m anagem ent systems are sim ply an aid. The IPPC licence requ irem en ts  are th e  real d rive r behind 
perform ance. There is to o  much paperw ork attached to  EMS. If I w ere  assessing a com pany's perform ance I 
w ou ld  be checking against the  IPPC license conditions. ISO14001 w ou ld  be no t be considered im p orta n t
11. Good survey - w e ll presented, questions asked in coheren t way. I com p le te  lo ts o f these. M ost are awful.
12. th is  p lan t w o rk  to  legislative requirem ents but
13. W ell prepared survey. Good luck w ith  you r studies.
14. Had problem s w ith  question  8, w ou ld  n o ta llo w  we to  tick  boxes I w anted. Last 2 questions: N e ither and lastly 
strong ly agree.
15. WE are im p lem en ting  IS014000 over next 18 m onths so the  survey is a b it p rem atu re  fo r  th e  site. I have 
im p lem ented  IS014k a t o th e r sites so can answer some questions fro m  experience in any event.
16. W e are in th e  process o f ge tting  accred ita tion so any answers given are o u r perceived though ts  ra the r than  w h a t 
we know  to  be the  tru th  in practice
Skipped Q uestion: 57
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